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LETTER OF TRANSMITTAL. 



XJ. S. Bepabtment of Agricultuee, 
Bureau of Animal Industry, 
Washingtonj D. C, February 23y 1893. 

Sir : I have the honor to submit herewith the Eighth and Ninth Annual 
Eeports of the Bureau of Animal Industry, giving, somewhat in detail, 
the work accomplished during the years 1891 and 1892. As in two 
preceding cases, where legislation providing for the printing of these 
reports failed for lack of time on the part of Congress, the reports for 
two years have been combined in one volume. 

In my former report I alluded to the active measures undertaken for 
the extirpation of contagious pleuropneumonia of cattle. Those meas- 
ures were continued with great vigor until the last trace of the dis- 
ease had disappeared, and I am now able to report the complete eradi- 
cation from this continent of this destructive malady, which had existed 
among our cattle for a period of half a century. 

Since my last report the work of meat insi>ection, under the act of 
Congress of March 3, 1891, has been inaugurated, with the gratifying 
result of the withdrawal by foreign governments of the restrictions 
against our meat products. With the withdrawal of these restrictions, 
which weighed heavily upon the animal industries of the nation, the 
confidence of European governments in the purity and wholesomeness 
of American meats has been restored, and a guaranty giv^en to our 
people that the meat ijroducts entering into domestic consumption, 
which bear the inspection mark of this Department, are from animals 
which are sound, healthy, and fit for human food. 

The efforts of the Bureau to regulate the transportation of Southern 
cattle in order to prevent the spread of Southern cattle fever has not 
been relaxed, and the value of its thorough system of inspection and 
disinfection of vehicles of transportation is seen in the greatly di- 
minished number of outbreaks of this disease in the United States, 
and the reduction of insurance rates on export cattle. 

The results of the scientific investigations have been of great value, 
especially those relating to investigations instituted by the Bureau in 
regard to the nature and treatment of lumpy-jaw or actinomycosis of 
cattle, and the nature, causation, and prevention of Southern cattle 
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fever. The account of the investigation of these diseases was issued 
in the form of special reports, but the discoveries made have been 
deemed of sufficient imi>ortance to warrant a wider circulation by a re- 
production of both reports in this volume. A series of exi>eriments 
with mallein, for the detection of glanders in horses, and tuberculin, for 
the proper diagnosis of tuberculosis, have been conducted in the bio- 
chemic laboratory of the Bureau, and have resulted in discoveries of 
great value. 

In addition to my report proi>er, several articles that \\ill prove of 
interest to tlie general reader may be found, among which might be 
named an article on the "Condition of the Poultry and Egg Industry,^ 
one on "The Mule, its uses, how to breed, grow and prepare for mar- 
ket,^ "Supposed Maladiedu Coit among Horses in Nebraska,'' "Cattle * 
and Sheep Industry of Colorado,'' "Bottom Disease among Horses in 
South Dakota," etc. 

I). E. Saxmon, 
CUief of the Bureau of Animal Industry. 

Hon. J. M. EusK, 

Secretary of Agriculture. 
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EIGHTH AND NINTH ANNUAL REPORTS OF THE 
BUREAU OF ANIMAL INDUSTRY. 



REPORT OP THE CHIEF OF THE BUREAU. 



TEAHSACTIOHS OP THE BUREAU FOR 1891. 

The work of the Bureau of Animal Industry during the past year has 
been much more extended and successful than ever before. In the 
endeavor to place our animals and meats upon the foreign markets in 
sach a condition and with such guarantees that no doubt could be raised 
in regard to their healthfulness or wholesomenesa, a number of new line;j 
of service were instituted. 

INSPECTION OF EXPORT CATTLE. 

» 

Export cattle have been inspected and marked for identification with 
a numbered tag in the ear at the first stock yard in which they were 
admitted. A record of all these cattle has been kept, showing the sec- 
tion of the country from which they came, and the farm upon which they 
were fed. These cattle were afterward examined at the port of ship- 
ment, and a certificate of inspection issued to accompany tliem. It has 
been the endeavor to throw around export cattle all possible safeguards 
against exposure to any form of contagion during their shipment from 
the interior to the seaboard. Vessels carrying these cattle have been 
inspected and required to furnish suitable quarters for their transpor- 
tation in a humane manner and healthful condition. Three American 
veterinary inspectors were stationed at the principal foreign animal 
wharves in Great Britain in August, 1890, and it has been the duty of 
these inspectors to rei)ort on the condition of the cattle arriving. In 
case the British inspectors reported any contagious disease as existing 
among these cattle, it was the duty of our inspectors to forward full 
particulars, together with the tag numbers of the suspected animals, so 
that their history could be traced. 

MEAT INSPECTION. 

In addition to those measures applying to the shipment of live cattle, 
aninspectionof meats has been inaugurated. Cattle slaughtered for 
the exi)ort or the interstate trade are inspected by a veterinarian before 
they gO'into the slaughterhouses, and other veterinary inspectors are 
stationed ux>on the killing floors to examine the viscera of each carcass 
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as it is dressed. Everjr quarter of tWs beef bears a.numbered tag iden- 
tifying it as insjjocted meat. In the case of liogs, two or more samples 
for microscopic inspection are cat from each carcass while it is on its 
way to the cooling-room. Each carcass is numbered with a printed 
tag, and a duplicate nnmber is put into a tin box with the samples. 
These samples are then taken to' the rooms where the mic!*oscropic in- 
spection is performed, and when examined a report giving the results 
of the examination Is returned to the inspector at the slaughter-house. 
The carcasses remain in the cooling-room from twenty-four to forty-eight 
hours before going to the cellars where they are cut and cured, giving 
ample time for the microscopic inspection to be performed without 
delaying the operations of the packers. All carcasses found affected 
with trichinsB are rejected, and only those which have passed a most 
rigid microscopical examination are allowed to go into the cellars from 
which the inspected meat is shipped. 

In addition to the inspection and quarantine of cattle coming from 
other countries than North and South America, which has been main- 
tained for a number of years, an inspection has recently been instituted 
on all animals imported into the United States fi*om the several coun- 
tries on the American Continent. In some cases it has been necessary 
to quarantine these animals for a limited x>eriod, in order to prevent the 
introduction of disease. 

The inauguration of these diflferent and distinct lines of work has 
required much time and careful investigation to elaborate the details of 
the regulations, while the organization of a force for carrying on the 
work has not been without its diflSculties. Considering that a service of 
this kind had never before been attempted in this country, it must be 
admitted by everyone that it has been i)erformed more successfully and 
has caused less delays or embarrassments to the enormous trade which 
it controls than was anticipated. Some questions of great importance 
to the country have been made prominent, and are likely to be settled 
by these inspections. 

INSPECTION OF AMERICAN CATTLE AT BRITISH PORTS. 

One of the first questions demanding attention was the nature of the 
disease discovered in the American cattle landed in Great Britain, and 
which had been pronounced by the British inspectors to be contagious 
pleuro-pneumonia. There were many facts which for years had led to 
the suspicion that there must be an error of diagnosis in most if not all 
of these cases. For example, cattle coming from the interior of the 
country where pleuro-pneumoniahadnever existed, and shipped through 
uninfected districts, were as likely as any to be declared affected with 
this disease. For more than two years there has been such a small 
number of outbreaks of pleuro-pneumonia in the United States — and 
these were confined to districts strictly quarantined — that it did not 
seem possible that the export animals could be infected. It is gratify- 
ing to report that since American inspectors have been stationed in 
Great Britain — about fifteen months ago — there have been but three 
cases of contagious pleuro-pneumonia reported by the British inspectors 
as affecting American cattle. IneachofthesecasestheAmericaninspec- 
tors protested against the diagnosis, and reported to this Department, 
giving the tag numbers of the affected animals. A careflil investiga- 
tion was then made by this Department, and it was found that no dis- 
ease of a contagious nature had existed on the farms where these ani- 
mals were fed or in the localities from which they came; that pleuro- 
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pneumonia had never existed in those localities, and tliat there was no 
possibility of the animals bein^ infected with this disease in transit. 
The American inspectors considered the disease to be catarrhal pneu- 
moni% caused by exposure during the voyage. As the cases occurred in 
March and April, when the weather was cold and stormy, there was good 
reason to believe their opinion to be correct, especially as the animals had 
not been exposed to the contagion, and as it is admitted by all that it can 
only be contracted by exposure to an animal already aftected by it 

The British inspectors receded from their position in the case of one 
of these animals. Specimens from the lungs of the others were sub- 
mitted to Prof. Williams, principal of the new Veterinary College of 
Edinburgh, one of the most eminent veterinarians in the profession, 
who, as well as his son, a professor in the same institution, decided thac 
they were affected with a disease which they designate as broncho-pneu- 
mania catarrhalis. This was also the opinion of Prof. J. E. Kyder, 
of the American Veterinary College, who was in England at the time. 
Taking. the opinion of these distinguished gentlemen, in connection with 
the history of the animals as established by the investigations of this 
Department, it became plain that the diagnosis of contegious pleuro- 
pneumonia, as affecting the animals in question, could not be success- 
fully maintained. The inspectors of the British agricultural depart- 
ment were unwilling, however, to concur in this conclusion. 

In June, 1891, an editorial article on this subject appeared in the 
Journal of Compiirative Pathology and Therapuetics, which is edited 
by Prof. McFadyean, one of the inspectors of the British agricultural 
department. This article states the conditions under which cattle from 
the United States are landed and slaughtered in Great Bjitain, and 
gives a brief summary of the difference of opinion as to the nature of 
the lung disease which has occasionally been found among them. It 
goes on to say that two possible explanations of this state of affairs 
suggest themselves. First, that pleuro-pneumonia might exist in the 
United States in districts regarded as free from the disease; or^ second, 
that the British veterinary inspectors made a mistake in diagnosis. 
Eeferring to the two cases discovered in April, 1891, about which there 
was a difference of opinion, it says that they were found after slaughter 
to present lesions which the British veterinary inspectors consiaered 
to be those of contagious pleuro-pneumonia. The correctness of this 
diagnosis was confirmed by the veterinary advisers of the board of 
agriculture in London, but Veterinary Inspector Wray, the American 
inspector stationed at London, disputed the accuracy of the diagnosis, 
and maintained that the lesions in question were not those of pleuro- 
pneumonia. Portions of the diseased lung from one of these animals 
were submitted to Profs. Walley and McFadyoanJ and their opinion was 
in consonance with that of the home authorities. After mentioning 
tliat specimens from these lungs had also been submitted by Br. Wray 
to Prof. Williams, and the opinion of the latter, the article says : 

It has, we believe, been generally held iu this country that the post-mortem diag- 
nosis of contagious pleuro-pneumonia is not a matter of great difficulty to anyone 
who has had much experience of the disease; that, in fact, an Identical ])athological 
picture is never met with in any other aifeotion ; and it is hardly possible to con- 
ceive an explanation of the flagrant difference of opinion that has arisen regarding 
the present case. If Prof. Brown and his assistants at the board of apiculture do 
not know pleuro-pneumonia when they see it, it can not be from lack of experience : 
and since the American inspector were stationed in this country in order to control 
the diagnosis of the British inspectors, it must be concluded that they were selected 
from those who had had abundant opportunity to make themselves acquainted with 
the patbolo^ of pleuro-pneumonia. It is within the range of possibility that on 
American soil there exist other bovine diseases having lesions not distinguishable 



Digitized by 



Googk 



14 ' BEPOET OF THE BUREAU OP ANIMAL INDUSTRY. 

from those of oontogious plenro-pnenmonia, and sometbin^ to this effect was said 
not long ago hy Dr. Salmon, the veterinary adviser to the United States Government. 

We need hardly say that wo do not quote this passage in order to show what are 
Dr. Salmon's views regarding the morhld anatomy of pienro-pneumonia, for if he had 
any intention of explaining now his sabordinates sent over to Great Britain were 
to distingnish plenro-pneumonia from other diseases with which British veterinary 
surgeons jiad confoanded it, his effort was singularly unsuccessful. One tiling is 
made clear, however, namely, that Dr. Salmon considers it difficult to diagnose a 
case of pleuro-pneumonia unless the history of the animal is known, and this, of 
course, must refer to post-mortem diagnosis. 

We do not share that opinion, and we do not find in the action of Dr. Wray any evi- 
dence that he shares it. Bo it observe<l, Dr. Wray did not say with reference to 
the lungs of the Deptford cattle, 'Hhese lesions resemble those of plenro-pneumonia, 
but they may be due to something else, and nnless you know the histoiy of the 
animals, yon have no right to pronounce the disease plenro-nuenmonia;'' on the 
contrary, he appears to have experienced no difficulty in deciding that the lesions 
were not those of plenro-pnenmonia. 

In other words, Dr. Wray carries in his mind's eye a picture of what he takes to 
be the lesions of a plenro-pnenmonic lung isknd he did not fiad It in this case. In 
the same way Prof. Brown, Mr. Cope, and the other veterinary officers of the board 
of agriculture also cany with them a mental picture of the appearances of such a 
lung, and that picture is different from Dr. Wray's. Both can not be right, and until 
the American authorities condescend to define these other diseases, vaguely allnded 
to by Dr. Salmon as having lesions analogous to contagious plenro-pneumonia, they 
can hardly expect that when British veterinary inspectors in this country encounter 
in American cattle "the condition of lungs which resembles plenro-pneumonia. but 
which also resembles other diseases/' they will pass it over because it may not nave 
been pleuro-pneumonia^ In short, if there is a doubt, and probably there was none 
in this case, home interests must get the benefit of it. 

This article was evidently written by a veterinarian, and the writer 
should, consequently, know that whereas it is sometimes difficult to 
diaguose contagious pleuro-pneumonia, there are other diseases of the 
lungs which may be diagnosed with great certainty. For this reason, 
there is no inconsistency between the position adopted by the chief oi 
this Bureau as to the diflSculty of diagnosing isolated cases of pleuro- 
pneumonia when no history of the case is known, and the position so 
positively assumed by Dr. Wray, that the two animals in question were 
affected with broncho-pneumonia, and not vrith contagious pleuro-pneu- 
monia*. Between these two diseases there is no doubt some superficial 
resemblance, but those who have given careful study to the question 
are usually able to diagnose broncho-pneumonia without hesitation. 
In any case an animal can not have pleuro-pneumonia unless it has 
been exposed to the contagion of that disease, and, conversely, if it has 
not been so exposed it can not have that disease. One of the most im- 
portant reasons for stationing inspectors in Great Britain was* to have 
an official record of each individual animal from the time it left the 
ferm in this country until it reached the docks abroad. And by means 
of this record it has beeir positively shown that the animals condemned 
by the British inspectors had not been exposed, and consequetitly 
could not have been affected with pleuropneumonia. 

In October, 1891, there appeared in the Veterinary Journal and 
Annals of Comparative Pathology, published in London and edited by 
Dr. George Fleming, an editorial so ably prepared and withal so free 
from bias that it is quoted in full as a most valuable contribution for 
the elucidation of this question. 

CONTAGIOUS PLEURO-PNEUMONIA AND IIO^ECTIOUS BRONCHO-PNEUMONIA OF BO\TKES. 

It is now some years since a diversity of opinion occurred with regard to the pree- 
ence of conta^ons pleuro-pneumonia m a cargo of American cattle disembarked at 
Ldyerpool, and wliicn were condemned because one of them was found to be affected — 
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aoeoitUng to the Gkyyemment anthorities — with that diseAse; but which, in the 
opinion of Prof. Williams, after inspection of the Inng lesions, was not that malady, 
hot ano^er. Qnite recently a similar case occurred among another cargo of Amer- 
ican cattle, and the same veterinaiy aatiiorities stood in tho same position with 
legaM to its natnre, this time Prof. Willtuns being supported by the United States 
veterinary inspector, who has been sent to this coontry by his Goyemment to see 
that the cattle imported tram the States are not unfairly condemned. Thia. course 
was deemed necessary fh>m the fact that manr cargoes arriring from that conutry 
have been accused of being infected with the lung plagae, which the veterinartans 
on the other aide of the Atlantic have declared it con Id not be. The recent case just 
referred to has caused a more than usual amount of interest firom the striking differ- 
ence in opinion as to the nature of the changes in the lungs of the diseased animal; 
in fact, as to whether these alterations were those of lung plague or another affec- 
tion. Not lon|^ ago we were shown photomicrographs of pleuro-pneumonia eonloffioM 
and this American cattle disease which Williams has designated br<m€k&-pneumania 
eatarrhalis, and c^tainly the difference in appearance between the two is very 
nmrked* 

This divergency in opinion as to the nature of the malady for which shiploads of 
American caUle have been condemned has had no result other than that tho opinion 
of the English Govemmeat exnerta has prevailed, and nothing further has been 
done to settle the matter^ thougn astonishment may be expressed that experimental 
proof, so easily obtained, was not resorted to. 

Strange to say, corrob<Mrative evidence in favor of Williams' contention has spmnjo^ 
up in a T^ unexpected quarter, and on the statement of one of the foremost veteri- 
nary pathologistB in Europe, who probably knew nothing of what was taking place 
in England in reference to this matter. 

At the meeting of the Central Veterinary Society of Paris, on July 23, Prof. 
Kocard, of the Alfort Veterinary School, brought forward the subject of ** An infec- 
tious broncho-pneumonia in American cattle,^ and to this subject, seeing its great 
importance, we win devote some attention. It appears from Nocard's statements, 
that during last winter, at La Villette, the Parisian cattle market, several thoiisands 
of line American catUe from the United States, chietiy fnmi Virginia, Indiana, and 
Illinois, were exposed lor sale, and on three different occasions the sanitary oificers 
of the market observed that some of these animals were affected with an nnosnal 
disease of the respiratory organs. These officers — Redon, GodbiUc, and Blier— are 
well-known veterinary surgeons, and it was in their name as well as his own that 
Nocflfd addressed the meeting. In November last, in a lot of more than 400 cattle 
direct from niinois and Indiana, one died and two were very ill, the symptoms iMid- 
tng to the suspicion that they were affected with contagious plcnro-pnenmonia. 
'nie two ailing animals were at once killed and an examination of their lungs was 
made by GodbUle. There was no pleuri8y,but the interlobular septa of hepatized 
portions was the seat of a very abundant serous inliltration. Before arriving at any 
decision as to the nature of the malady, and in view of the serious importance of the 
case from thennmberaod value of the animals, the two sets of lungs were sent to Alfort 
to be submitted to Nocard. Ho reports that at the first glance a section of the 
hepatized tissue presented the appearance of a recent lesion of contagious plonro- 
^pnenmonia. The tissne was dense, compact, friable, and the color varied from 
ibright red and deep brown to almost black, while the lobules were isolate<l from 
one another by thick sept^ infiltrated with a considerable quantity of yellow limpid 
serosity. But a closer examination showed that there were notable differences be- 
tween these lesions and those of lung plague. The connective-tissue infiltration was 
less abundant and the scrum less albuminous and not so yellow or limpid, and here 
and there pressure on the excessively distended lymphatic sacs extruded small, 
white, smooth, and firm fibrinous concretions. The tissue of the lobule in ^e jp'eatly 
thickened girdle of connective tissue had not the nniformity of tint and consistence 
tliat characterizes the pleuro-pneumonic lesion. It was harder, more manifestly 
hepatized in its center than at its periphery. The Uaion proceeded from the bt*on- 
e&tfZtf, and tfoifrom ihe fet^lobnlar tinsue. In pleuro-pneumonia it is tlie opposite; for 
in it, when tlte lesion is very recent, lobules are often found, the tissue of which is 
dense'and dark at the ]>eriphery, while in the center it is yet rosy, elastic, and per- 
meable. There was another important differential sign. Pressure caused a notable 
quantity of thick, viscid, light yellow pus> analogous to that observed in certain 
rorms of verminous broncho-pneumonia, to issue uom the bronchnles, but a micro- 
scopical examination of this fluid and of the lung pulp did not lead to the detection 
of ova, embryos, or worms of any kind. The bronchial mucous membrane was 
inflamed, thickened, and corrugated, and more or less denuded of its epithelium, 
while the submucous connective tissue was infiltrated with yellow serum and con- 
siderably thickeiie<l in places. 

This muco-pas from the bronchnles was found to contain an abundance of short, 
oral, motile bacteria, which i^>peared to be the only microbes present. The organ- 
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isms were also found, as if in a state of pure culture, in i;he liepatized tissue, and 
more especially in the limpid serosity that distended the pefrilobular lymphatic sacs. 
This single character alone sufficed to affirm that the lesion was not of a plenro- 
pneumonic kind; for it is well known that the lung serum in that disease is very 
poor in figured elements, and that when it is collected pure from the infiltrated septa 
it does not usually contain any microbes. 

In this instance the microbe which existed in such numbers in pulmonary lesions 
belonged to the large class of ovoid bacteria, of which the rounded poles fix anilin- 
atcd coloring matters more strongly than the center. 

Kooard points out that fowl cholera, duck cholera, the septicaemia of rabbits and 
the ferret, the game plagne (the Wildseuche of the Crermans), the harhone of the 
buffalo, pneumo-enteritis of the pig, etc., all have analogous microbes, which can 
only be distinguished from each other by their collective biological characters, and 
more especially by the effects of their inoculation on different kinds of animals. 

After describiug this microbe in detail, and its cultivation, Nocard refers to the 
results of inoculation with it. These results were always the same — muco-pus in 
the bronchia and serosity in the pulmonary connective-tissue septa, whether the 
cultures were old or new. Mice, rabbits, guinea-pigs, and pigeons, when inoculated 
subcutaneously with two or three drops of the serum or the culture, succumbed in. 
less than forty-eight hours, without OBaema at the point of inocuiation, with intense 
congestion of all the viscera, but without any definite localization. The blood ex- 
amined saou after death did not show many bacteria, but they increased the longer 
the interval that elapsed, and especially if the pipettes containing the pure blood 
were left on the stove for a few hours. When the fluid was injected into the perito- 
neum, death resulted in fifteen to eighteen hours, with' a purulent peritonitis of 
great intensity ; the pus was very abundant, viscid, and not fibrinous, and contained 
an enormous quantity of bacteria. 

Sheep and calves, inoculated subcutaneously or in the trachea, with a cubic centi- 
meter of culture, or serosity, or of virulent pus, did not die; they suffered, however, 
from intense fever, and remained prostrate, without appetite, for some days, but 
soon regained their normid condition. 

Intrapulmonary inoculation was more effective; as a calf of 8 months and a rana 
of 2 years, inoculated in the right lung with five drops of peritoneal pus from a guinea- 
pig, died in less than forty-eight hours with fibrinous pleurisy and exudative broncho- 
pneumonia analogous to that observed at the autopsy of the American cattle; the 
lesions were extremely rich in bacteria. 

A curious fact was elicited in these interesting experim^its. A calf and two 
sheep, previously inoculated subcutaneously, then in the trachea, afterwards re- 
sisted tne effects of intrapulmonary inoculation with ten drops of virulent culture; 
their temperature remained for three days above 40.5^ C, there was great sensibility 
of the thoracic parietes and dullness in the inferior two-^irds of the inoculated 
lung; but all the morMd symptons disappeared promptly, and subsequently they 
ha^e undergone two other intrapulmonary inoculations of serum and culture flnidy 
without any apparent trouble. It would, therefore, seem that, though subcutane- 
ous inoculations will not kill large animals, it will confer such a degree of immu* 
nity as will enable them to resist a pulmonary, and otherwise fatal inoculation. 
The pig, fowl, dog, and rat resisted all modes of inoculation. 

Nocard arrives at the conclusion that the disease does not resemble any known in. 
France, and he considers it probable that it is a malady special to American cattle; 
and that it is not rare is proved by the fact that since the month of November he has 
seen it —always presenting the same features — in other lots of cattle from the United 
States—Indiana or Illinois. He is inclined to think that it is the affection which is 
known in the Western States as the ** cornstalk disease;" but however this may be, 
it results from his observations and investigations that American cattle are liable to 
a microbic broncho-pneumonia, hitherto unknown in France; and the serious ques- 
tion, therefore, arose as to whether there was any danger to be apprehended ftom 
the importation of such animals, a question put to Nocard by the French agricul- 
tural administration. From his attentive observation of facts, and the experimental 
study of the conditions of contagion, he concluded that the malady had only very 
feeble contagious properties. In the three very large importations in which tne dis- 
ease was detected, notwithstanding the considerable number of animals in each, 
and their long and close contact with each other, the affection did not spread, and 
the cases remained isolated ones. From all these facts, his opinion was that there 
was no urgent danger or any necessity for special measures. 

The question that now arises on this side of the channel is one of some moment, 
not only from an economical, but also from a pathological point of view. Many 
cargoes of American cattle have been condemned because it was found that one or 
two in each lot were affected with what was supposed to be the specific and only 
too- well-known lung plague. United States veterinary surgeons have strenuously 
denied the existence of that malady among the cattle, and Prof. Williams, on two 



Digitized by 



Googk 



PROTECTIVE REGULATIONS. 17 

oecasions when the matter has been referred to him. has concladed that long plagpe 
was not present, bnt that the lesions were those or catarrhal broncho-pneumonia; 
and now Nocard finds what we are almost forced to conclude is the dame disorder, 
examines it and experiments with it as a scientist of his i>osition and responsibility 
khoald do, and, mirahile dietu, arrives at the same conclusion as Williams, and even 
designates it by the same name. It will be an extraordinary revelation if what has 
been considered as contagious pleuro-pneumonia in American cattle should turn out 
to be something very ditferent, and of little, if any, importance. The slaughter 
mania is a terrible barrier to pathological observation : and little as we hav« done 
in this country in the way of scientific investigation of animal diseases, it Ss to be 
hoped that the example of France in this instance will not be without effect. It is 

qpite possible that the American cattle found in La Villette market would KaY^ It 

eondeumed here as infected with contagious pleuro-pneumonia, and the \i8ual < 
sequences would inevitably follow. Must we again say that in this instant^ i 
BO many others, *' They manage these afi'airs better in France t" 

PROTECTIVE REGULATIONS. 

The United States is now i)ractically free from contagioas pleuro* 
pneumonia. During the last seven months no case has been found on 
Long Island or in any part of the State of Few York. The only easet 
discovered during this time have been in a few small ber4a<tf dairy 
cattle in a very small district of New Jersey. This district is under 
the most rigid quarantine regnlations, and every diseased and exposed 
animal has been slaughtered immediately after its discovery. 

As there is no other disease among American cattle which is liable to 
be communicated to the animals of other countries^ the time has come 
for a consideration of the regulations enforced by Great Britain and its 
dependencies in regard to animals from the United States, and those 
enforced by the United States in regard to animals from these countries. 
l%at tiMre is considerable^ pleuro-pneumonia in widely separated sec- 
tioBs Of Chreat Britain, and that this disease has during the past year 
i^ected dome of the most valuable herds of cattle in that country, is 
freely admitted. There is, consequently, much more danger of the dis- 
ease being conveyed to this country by imported animals than there is 
of its being conveyed from the United States to either Canada or Great 
Britain. 

There is no longer any reason why regulations should not be adopted 
by the United States for the protection of its live-stock interests as 
rigid as those which are enforced by the countries just mentioned. This 
country has been very lenient in the matter up to the present time, and 
has made regulations which would not interfere materially with the im- 
portation of animals, although it has been believed that they were 
sufficient to prevent the in&oduction of disease. There is, however, • 
some doubt as to whether a quarantine of three months' duration is 
sufBcient to absolutely guard against the introduction of pleuro-pneu- 
monia when this disease exists in countries from which animals are im- 
ported. • ' 

Great Britain holds that such a quarantine is not suflBcient, and con- 
sequently all cattle from the United States are slaughtered upon the 
docks where landed, within ten days after their arrival. This regula- 
tion goes still further and includes sheep and swine as well as cattle. 

The Dominion of Canada also enforces a quarantine of three months 
on all cattle imported into that country from the United States. 

If a quarantine of three months is not suflftcientto prevent the intro- 
duction of pleuro-pneumonia, then we have not only been endangering 
our stock by allowing importations upon such conditions from Great 
Britain, but the Dominion of Canada has permitted its stock to be 
exposea to the same danger, and her cattle for this reason must be 
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dangerous to the cattle of the United States when they are imported 
into this country. 

There are also the same diseases of sheep and swine existing in 
Great Britain and Canada as exist in the United States, and there is 
the same danger of bringing such disease here jv^ith those animals that 
there is of introducing them into Great Britain and Canada with the 
same species of animals from the United States. 

To give our stock owners the same protection, therefore, which Great 
Britain insists is necessary to prevent the introduction of disease into 
that country, we should establish regulations requiring that all cattle, 
sheep, and swine imported from Great Britain and Canada should be 
slaughtered at the ports of entry within ten days. 

While our experience in the past has not, in my opinion, made it nec- 
essary to suggest such stringent regulations as a sanitary measure, it 
would seem that our breeders should have the same protection as is 
enforced by other nations against this country. 

PORK INSPECTION. 

Since the removal of the prohibition on American pork by Germany, 
on September 3, 1891, there have been frequent newspaper articles 
irablished in that country containing the most absurd statements crit- 
icising the work of inspection and disparaging the quality of our meats. 
It was said that there were but two or three inspectors at a great pack- 
ing center like Chicago or Kansas City, and that the hogs were cut 
into pieces at the time of slaughter, so that it was impossible to iden- 
tify tiiese after the specimens had been examined microscopically. As 
is stated elsewhere in this report, the carcasses are not cut until from 
twenty-four to forty-eight hours after slaughter, so that there is ample 
time for microscopic inspection and for the rejection of all carcasses 
found to contain trichinfe. There are also a sufficient number of in- 
spectors and microscopists employed to inspect the pork in as rigid 
and careful a manner as such inspection is carried on in any part of 
the world. A system of reexamination has also been adopted by 
which the work is controlled, and by which if any errors were commit- 
ted they could be readily detected. 

At the time the prohibition was removed, and on account of an im- 
perfect understanding of the conditions under which pork would be 
received into Germany, a considerable number of shipments were made 
by various dealers, which had not been inspected, and which were not 
accompanied by the certificates of this Department. Some of this pork 
appears to have been admitted and sold on consular certificates, and 
there is no doubt that some of the criticism directed against our inspec- 
tion was based upon an examination of this meat. 

The following articles, translated from the Frankfurter Zeitung, and 
forwarded through the Department of State by Consul-General Frank 
H. Mason^ indicate that the greater part of the derogatory statements 
were inspired by those whose personal interests are opposed to the 
importation of American pork into Germany: 

The Hambnrger Nachricliten publishes an article on '^ The swine import," which 
was obviously written by its best collaborator, Prince Bismarck. Naturally, the 
article is directed against tl^o recent abrogation of the decree forbidding^ the im- 
portation of American i>ork. The germ of this opposition of the former imperial 
chancellor tovs'ard his successor is revealetl, not so much with reference to the 
admission of Americnu meat as against the American certificates of insjiection. 
What Prince Bismarck says contains not an atom of fact, but a mountain of sua- - 
picions. Not only the American inspectors, but the officials of all other foreigB 
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countries, are accnsed of bcin^ governed in their official^actions more by sentiment* 
of "patriotism " than by considerations of lustice. Tfafs kind of controversy iv'ould 
bo trivial and untenable if Minister Caprivi had accepted the su*?gestion which the 
Frankfurter Zeitung offered at the beginning of the current year, viz., that American 
pork should bo inspected^ on its arrival at German ports, by German officials. 

In that event it would not have been necessary to trouble the American Govern- 
ment with any offiVsial microscopic inspection of meats intended for export. The 
American meat would have been lust as carefully iuspectetl for trichinie by the 
German officials, and the wind would have been taken out of the sails of all these 
breezy polemics abont the inefficiency of the American, and the infallibility of the 
German, inspectors. We Hhould then have been brought more directly into contact 
with the question which, after all, is the one of most importance for Germany, viz., 
whether the German meat inspectors are really infallible as Prince Bismarck 
seems to believe. The recent occurrences in MUhl-Radlitz, Altona, and Nieder- 
Liohme show clearly how carelessly the German officials couduct their examina- 
tions for trichina. While the American officials are accused, a priori, of careless- 
ness and inefficiency, without a single fact being adduced to sustain such charge, 
there are, on the part of the Gorman officials, obvious and undeniable facts which 
prove their neglect of real dangers to the public health. * ♦ * We have recently 
published the judgment of a German university hygienist that the danger lies not 
m American but in German trichinae. We can complete his verdict. It is not the 
American but the German trichime-inspectors who are dangerous to German pork 
consumers; for, if the German inspectors were efficient, it would be ea«y, through 
them, to protect German consumers from the alleged inefficiency of the American 
officials. But, if the German inspectors are careless and inefficient, the health of 
German consumers is definitely comx>romised. 

Bremen, I^^ovemhbr 10. 

At the inspection station for imported freshly-slaughtered meats, as is reported by 
the Weser Zeitung, there was received, on the night of the 6th of the present month. 
a hog from Nie&r-Lohme, which bore the official stamp, *^ Inspected," siguea 
" Schaubez," and which was found to be swarming with trichinae. It was accord- 
ingly seized by the police. The examination which was then made at the inspection 
station Lad the following result : In 15 of the 24 fields of the compressor were found 
32 trichince; in one field, 8 or more. At the farther inspection wnlch took place at 
the inspector's office in the central abattoir there were found in the same 24 fields 
66 trichinaB. * 

From these revelations it can be plainly seen that the inspection of slaughtered 
hogs at Nieder-Luhme is very carelessly performed. These trichina) were all alive, 
and in a condition for further development ; so that, if that meat had gone into con- 
sumption^ it would have entailed the greatest danger to consumers. 

In consideration of the recent occurrences at Miihl-Rodlitz and Altona, where 
there have been severe outbreaks of trichinosis, the curator of the central cattle 
market has immediately notified the chief official at Nieder-Lohme of the above 
facts, and has demanded the immediate dismissal of the negligent inspector. It 
can be safely assumed that the meat in question had not been inspected at all. 

Xorcmber 11. — A professor of hygiene at one of the German universities writes to 
us as follows: *' Allow me to call the attention of the honored editor of the Frank- 
furter Zeitung to the fact that in the controversy which has apparently broken out 
again about the deleteriousness of American pork, that it is the duty of the press 
to prevent alarm from spreading further among the people, and to point out again 
tbat according to all experience we have had so far, the trichinto in American moat 
does not reach Europe in a live condition. The forming of pond-like bodies of 
water, through s^ong smoking or salting, kills the animals m a short time, and 
therefore there has been hitherto not a siugle known case of trichinso caused by the 
use of that kind of meat, not even in the countries where no embai'go ever existed, 
^nd where for a long period large quantities of American meats have been used, as, 
for instance, in England and Holland. The German, not the American, trichinre is 
dangerous. The animals killed here are eaten fresh, without preparation, and the 
notorious rigid inspection is in no way competent to decide with certainty whether 
trichinae exist or not, as the epidemic in Miihl-Eiidlitz and still later in Altona fully 
demonstrate. The use of trichinous American meat is not attended with danger. 
Against the danger with which the use of the German pork under like circumstances 
is attended, there is but one certain preventive measure, and this the hygienic 
authorities should lose no time in recommending, viz., complete abstinence from the 
use of raw pork (sausage, etc.), and to have it regularly boiled or roasted before 
being eaten." 

yottfmher 7.— The royal district physician in Diisseldorf, Dr. Zimmerman, an- 
nounces officially that, out of 688 pieces of American bacon which were insi)ected 
there on t^e 29th, 3(>th, and Slst of October, 12 pieces were found to contain trich- 
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;inrp, some of tliem in great. numbers. The Dilsseldorf Daily Anzeiger, to wliichthia 
information was commnuicated, comments thereon as follows : 

" To the above we reply that we do not question the fact thattrichinrs were found 

• in the American meats which were presented for inspection ; neither have we any 
reason to doubt a fact which has been officially communicated to us. What we do doubt, 
however, and what remains still, notwithstanding the official declaration of the dis- 
trict physician, an open question, is this: whether or not these sides of American 

'' l^con have really undergone the official American inspection. Upon this point hangs 
ihe whole public interest in the case; not alone for Dilsseldorf and its vicinity, but 
for the whole of Germany. Since the officials have taken the trouble to make tho 
above announcement, it is highly desirable that they should complete their declaration 
by informing the public under what precise conditions this circumstance has occur- 
red; whether in fact the legally eataolished precautious agaiusttrichinas really pro- 

• tect tho public, or whether some if not all of the Dlisseldorf bacon had not pre\'iously 
passed our frontier in an irregular manner, and whether the trouble is not due to the 
negligence of our own customs officers." 

We agree entirely with this view of the case. Instances have been reported to ua 

, in whicn the attempt has been ma<le, through ignorance, to import shipments of 

' bacon across the German frontier without proper certificates of inspection. These 

• attempts have undoubtedly succeeded at certai n frontier custom-houses. At all events, 
^ those' alleged cases of trichinre require to be fully substantiated. The mayor of Duis- 

burg makes ^u-official announcement in respect to this case, which had been formally 
reported to hiim, in which ho gives notice that the police authorities are authorized 
and required to demand a reinspection of all imported pork before it is offered for pub- 
lic sale. All persons who wish to sell such meats should report them to the local meat 
inspectors, to bo reiuspected and restamped. Refusal to cojnply with this regulation 
^}]^^kl be severely punished. That which is prescribed in Duisbur^ should be en- 
forced in other localities throughout Germany. Moreover, it would be much better 
if the Government would, at least provisionally, require tho reinspection of all in- 
coming American meats at our ports of entry, where complete facilities could be pro- 
vided and the inspection carefully made without further trouble to the public or to 
local officials. The extension of the regulation announced by the mayor of Duisbnrg 
to all imported meats (not merely to An^erican pork) would seem to be, at all events, 
somewhat too far reaching. The Government would do well to take the matter 
energetically in hand, if it does not wish this crusade against American trichinas to 
be converted into a formal opposition to its system of political economy* Good 
laws are often discredited through maladministration ; this danger appears to us to 
be also involved in the Imperial decree of the 3d September. 

A press dispatch from Berlin, under date of December 12, says: 

Dr. Braekbusch, the noted scientist, has made public the results of examinations 
of 3,000 specimens of American pork. Dr. Braekbusch found traces of trichitase in 
about 2^ per cent of the specimens which passed through his hands. He experimented 
with cats and dogs, trying to infect them by feeding them with the diseased meat, 
but failed entirely. This the doctor considers positive proof that the trichime sur- 
vive only a short time after the death of the infected animal. Fie holds that American 
pork, even of poor quality, is perfectly harmless when it reaches Germany. 

This conclusion as to the destruction of trichinae by the curing pro- 
cess is confirmed by all of the examinations and experiments which 
have been made in Germany and France. A considerable amount of 
evidence proving the innocuousness of the trichinae-infected pork that 
had been properly salted was collected by the writer aiid published in 
the report 6f the commission which was appointed by President Arthur 
to investigate this matter, in 1883, and there have been absolutely no 
investigations made since which throw any doubt upon the conclusion 
reached at that time* The statement that Dr. Braekbusch found traces 
of trichinae in 2^ per cent of the si)ecimens which passed through his 
hands, if correct, shows very conclusively that he examined pork which 
had not been inspected before shipment from this country, as this is a 
larger percentage than exists in the average of hogs as they are exam- 
ined here at time of slaughter. 

By the system of inspection which is now enforced in this country, 
the inspected meats can be guaranteed as in every respect equal or 
superior to the meats inspected in any otber country. The inspectors 
have been selected for their competency, a rigid discipline is main- 
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tained, and the iaspection is from every point of view thorough and 
satisfactory. In addition to this, the i)eople of the United States are 
more opposed to the use of the carcasses of animals affected with any 
form of disease than are the people of any otheiv country, and for that 
reason animals are condemned here which would be freely passed for 
consumption abroad. Any objections raised to our inspected meats 
are, therefore, the result of hostility to our trade, and are in the high- 
est degree unfair and unjust. 

IirrERNATIONAL CONaRBSSES. 

By authority and direction of the Secretary of Agriculture, the chief 
of the Bureau of Animal Industry attended, as the delegate of the 
Department of Agriculture, the International Congress of Hyg:ieue 
and Demography, held in London, August lQ-17, and the International 
Congress of Agriculture, held at The Hague, September 7-12. It 
affords me great pleasure to report that the representative of the 
Department received from both of these important bodies the most 
marked attention and very flattering evidences of their consideration. 
He was elected an honorary vice-president and member of the Foreign . 
Council of section 3 of the Congress of Hygiene, which considered, 
daring its sessions, the subject of the "Relations of the Diseases of 
Animals to those of Man.'' He was elected first vice-president of The 
Hague Congress, and also made a member of the Permanent Com- 
mission of the International Congress of Agriculture. 

The importance and real value to the nation of the Department's 
being represented at such important deliberative assemblies can not 
be too highly appreciated. At^both, questions were considered having 
the most direct bearing on our great export and import trade in food 
products; and at both there was occasion to explain the inspection 
service of this country and the care which is now being exercised here 
to prevent the shipment of animals affected with any contagious disease 
or of meats from animals in any way unsound* 

The opportunity to become personally acquainted with the many 
distinguished delegates who represeirted the various countries of the 
world, some of them statesmen of great influence, and others scientists 
whose advice is sought by their governments, should be appreciated 
as one of the most important objects to be attained by representation 
at such gatherings. The spirit of friendliness and cordiality which 
I>ervaded all of the sessions indicates how favorably the relations of 
different countries may be modified by the personal contact of the men 
who, to so great an extent, influence the policy of their governments. 
The better these men become acquainted the more they learn to appre- 
ciate each other's integrity and honesty of purpose, and the fewer cases 
will there be of unjust regulations made by one country to injure the 
trade of another. 

INSPECTION DIVISION. 

On April 1, 18^1, the force of the Bureau of Animal Industry was 
organized by order of the Secretary of Agriculture into four divisions, 
viz., the Inspection Division, the Division of Animal Pathology, the 
Division of Field Investigations and Miscellaneous Work, and the Divi- 
sion of Quarantine. The different branches of the work will therefore 
be considered under the head of the division to which each belongs. 
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To the Inspection Division Tr.as assigned all work of an executive 
nature, including the eradication of contagious diseases, the inspection 
of export and import animals, meat inspection, vessel inspection, and 
the regulation of thQ movement of Southern cattle. 

The only disease which the Bureau has attempted to ei*adicate up to 
this time is that known as 

CONTAGIOUS PLEUROPNEUMONIA. 

During the past fiscal year the lines of work laid out at the com- 
mencement of the operations against pleuro-pneumonia have been 
closely followed. The success of the Bureau's plans of fighting this 
disease in the States of Illinois, Pennsylvania, and Maryland demon- 
strated that what in some other countries had proved a failure could 
be successfully carried out. During the year no instance of this dis- 
ease has been reported from either of the three States in which the 
Bureau had carried on its operations, and which, as a result of these 
operations, had been cleared of the disease. The last case discovered 
in Maryland occurred in October, 1889, and while very careful watch- 
has been kept over the slaughtering establishments in the city of Bal- 
timore, no farther cases of the disease have developed in that city, once 
a stronghold of pleuro-pneumonia. 

Pennsylvania, likewise, has been free of disease, and the inspection 
of slaughterhouses, which has been continued since the removal of 
the quarantine, has revealed no cases of pleuro-pneumonia since the 
removal of the quarantine above i^eferred to. It has been deemed advis- 
able to maintain a carefiil watch and constant inspection both at the 
stock yards and slaughterhouses in Philadelphia, owing to their prox- 
imity to the State of New Jersey, which has not yet been declared free 
of disease.. This is a safeguard or precautionary measure which will 
be continued until the final extirpation of this disease from the entire 
United States. 

THK AyORK IN" NEW YORK. 

The radical and stringent measures, both of disinfection and in the 
matter of the movement of animals on Long Island, adopted in the 
early part of last year, haA-e been strictly adhered to in that district 
during the past fiscal year, and have proved, as expected, successful. 
The- troubles incident to the opposition of interested parties in the 
infected area of Kings and Queens Counties were soon lessened. The 
vigorous measures adopted led the parties who had before obstructed 
the work of the Bureau and secretly nursed contagious pleuro-pneu- 
monia wherever possible, in order to introduce it into herds for their 
own profit, to reahzo that the Department was in earnest in its efforts 
to eradicate the disease, and would punish all who violated the law and 
its regulations. 

The consequence has been that the disease no longer exists in these , 
counties, and consequently the State of New York has at last been 
freed from this contagion. The last case discovered on Long Island 
was on April 30, 1891, and seven months have therefore elapsed with- 
out the development of any further cases of the disease. While the 
absence of contagious pleuro-pneumonia for a period of six months has 
been and is considered sufficient to demonstrate the freedom of a dis- 
trict from the disease, and the Department would be fully warranted in 



Digitized by 



Googk 



WORK IN NEW YOBK AND NEW JERSEY. 23 

removing its quarautine restrictions at this time, it is recommended, in 
view of the fact that the contagion had existed for over fifty years in this 
district, that the quarantine regulations be maintained until April 30, 
1892, a period of one* year from the last appearance of disease. 

From July .1,1890, to Juue 30,1891, there were inspected in Kew 
York 16,219 herds, containing 139,322 head of cattle; 134,464 animals 
were reexamined, and 40,915 were tagged with numbered tags and 
registered upon the books of the Bureau. There were during this 
period ten new herds found infected with contagious pleuro- pneumonia, 
and these herds contained 172 animals, 40 of which animals were found 
to be diseased ui)on post-mortem. There-^ere purchased for slaughter 
during the same time 35 affected cattle, at a cost of $1,016.6.% an aver- 
age of $29.05 per hea<l; also 569 exposed cattle, at a cost of $13,846.05, 
an average of $24.33 ]>er head. The smaller cost of the exj)osedcattljB 
was due, as in previous years, to the fact that the amount which the 
owner realized for the carcasses was deducted from the appraised value, 
the Department paying the balance. One hundred and ninety-three 
stables and premises were disinfected during the year and i)ost-niortem 
examinations were made upon 10,003 head of cattle, of which 40 were 
found diseased with pleuropneumonia. 

The total expenses in the State of New York for the i>ast fiscal year 
were $105,960.19, of which $14,862.68 was paid for cattle purchased 
for slaughter as either diseased or exposed. The remainder of these 
expenses constitutes the cost of disinfection, inspection, tagging, regis- 
tering, supervising the movement of cattle, iK)8t-mortem examinations, 
and all the various expenses incident to a work of this character. 

THK WORK IN NEW JERSEY. 

In this State the work of suppressing pleuro-pneumonia has been 
continued with special vigor and strict enforcement of the regulations 
of the Department. The district infected has been confined to the 
counties of Hudson and Essex, and, while the number of herds found 
to be diseased have been few, they have been discovered at intervals 
so far apart as to have covered the fiscal year, and the time between the 
outbreaks has not been sufficient for us at any time to declare the dis- 
ease completely eradicated. The great difficulty met with in handling 
pleuro-pneumonia in this State is due to the fact that the State of Kew 
Jersey has never cooi>erat«d by act of its legislature with the Bureau, 
nor given to the Bureau any authority to punish those who disregard 
the regulations of the Department, tjnderthe State law the period 
of quarantine of premises in which diseased animals have been found 
is limited to 30 days. This is a length of time insufficient to protect 
new animals that may be brought upon the premises at its expiration, 
and this fact may account, in a large measure, for the continued exist- 
ence of the disease in New Jersey. Within the past few months the 
Department has undertaken itself to enforce its regulations, inde- 
pendent of State cooi)eration, relying entirely upon the authority 
vested in it by the acts of Congress. , 

From July 1, 1890, to June 30, 1891, there have been inspected in 
New Jersey 7,697 herds, containing 6L,230 head of cattle. Of this num- 
ber 48,655 head were rec^xamined and 6,903 tagged with numbered 
tags and registered upon the books of the Bureau. Only four new 
hCTds were found affected with pleuro-pneumonia during the year, con- 
taining 53 animals, 12 of which were pronounced diseased at the time 
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the inspection was made. The total number of permits issued for the 
movement of cattle in this State was 1,329. There were purchased for 
slaughter during this period 12 head of affected cattle, at a cost of 
$382, and 67 exposed cattle, at a cost of $1,771.50. It was found 
necessary to disinfect but 13 premises and to make post-mortem exami- 
nations upon the carcasses of 6,208 animals, of which number only 12 
were found diseased with pleuropneumonia. 

V. The total expenses in New Jersey during the fiscal year 1891 were 
$42,918.87, of ^hich $2,153.50 was paid for the purchase of cattle for 
slaughter because they werg either diseased or had been exposed. 

THE WOKK IN MARYLAND. 

The inspection of stock yards and slaughterhouses in Baltimore 
bounty, State of Maryland, was continued as "a matter of precaution 
daring the fiscal year. During this time 752 herds^ containing 64,758 
animals^ weyeinspected, and3,115 post-mortem examinations made. No 
disease was found during the fiscal year ending June 30, 1891, nor ha.s 
any been found since that time. Two years have therefore elapsed since 
the discovery of any pleuropneumonia in the State of Maryland, and 
, there can be no question that this State is now and will be for all time 
to come free from contagious pleuropneumonia, unless the contagion is 
again introduced by the importation of affected cattle. 

THE WORK IN PENNSYLVANIA. 

During the past year 1,128 herds, containing 45,508 animals, were 
inspected in Philadelphia, and 26,750 post-mortem examinations made. 
As stated before, no contagious pleuropneumonia was found and no 
cases have since been found. 

IHK WORK AS A WHOLE. 

Including all the districts in which the Bureau has been carrying on 
its work of extirpating pleuropneumonia, as well as watching those 
districts from which it has eradicated this disease, there were inspected 
during the fiscal year ending June 30, 1891, a total of 25,796 herds, 
containing 310,818 animals. Of this number 183,119 animals were re- 
examined and 47,818 were tagged with numbered tags and registered 
upon the books of the Bureau. 

The following table gives a resume of this work, as given in detail 
above : 



Hertls inspected 

Cattle inspectwl 

Cattle reexamiued 

rost-raortem examinations 
Diseased carcassea found . 

Cattle tagged 

New herds found affected. 
Animals in affected herds. 
Diseased. cattle purchased. 
Exposed cattle purchased. 
Pi'emises disinfected 



Xew York. 



16, 210 

139,322 

134,464 

34,113 

40 

40, 015 

10 

372 

35 

569 

105 



New 
Jersey. 



7,697 

61. 230 

48, 655 

6,208 

12 

6,003 

4 

53 
12 
67 
12 



Maryh^nd. ^^^- 



752 
64,758 



3,115 



1,128 
45,508 



26,750 



Total. 



25, 
310, 
183, 

60, 

47, 



796 
818 
119 
186 

52 
818 

14 
225 

47 
636 
207 
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It may be iuterestiug to note the luimber of diseased and exposed 
cattle which have been purchased and slaughtered each year since the 
work for the eradication of pleuro-pneumonia was commenced, as shown 
by the following table: 





188ft-'87. 


1887-'88. 


lft8g-'80. 1889-'90. 

f 


1890-'91. 


TotaL 


Diseased . 


1,342 
1,576 


2,398 
5,345 


1,903 
4,583 


676 
3.033 


47 
636 


6,366 


£xposed 


15, 178 








MOVEMENT 


OF SOUTHERN CATTLE. 







The mildness of last winter made it necessary to commence the con- 
trol of Southern cattle cbmingto Northern markets at an earlier period 
than for the preceding year, and on February 5, 1891, the necessary 
order regulating the movement of cattle in this branch Of our inter- 
state commerce was issued as follows: 

REGUUITIOXS CONCERXIXO CATTLE TRAX8PORTATIOX. 



IT. S. Department of Agriculture, ' 

Office of tub Secretary, 
Washington, D. C, February 6, 1891, 
To the managers and agents of railroad and transportation companies of the United States, 
stockmen, and others: 

In accordance with section 7 of tlie act of CoDgrcss approved May 29, 1884, enti- 
tled "An act for the establishment of a Bureau of Animal Industry, to prevent the 
exxK>rtation of diseased cattle, and to provide means for the suppression and extirpa- 
tion of pleuro-pneumonia and other contagious diseases among domestic animals/' 
and of the act of Congress approved July 14, 1890, making appropriation for the 
Department of Agriculture for the fiscal year ending June §0, 18i91, you are hereby 
notified that a contagious and infectious disease known as splenetic or Southern 
fever exists among cattle in the following-described area of the United States : 

All that counti'y lying east and south of a line commencing at the southeast comer 
of the Territory of New Mexico; thence running noitherly along the eastern bound- 
ary of New Mexico to the southwestern comer of the county of Cochran, State of 
Texas; thence easterly alongthe southern boundaries of the counties of Cochran, 
Hockley, Lubbock, Crosby, Dickens, and King to the one hundredth meridian of 
longitude; thence northerly along said one hundredth meridian to the southern 
boundary of the State of Kansas; thence easterly along the southern boundary of 
the State of Kansas to the northeast comer of the Indian Territory; thence south- 
erly along the eastern boundary of the Indian Territory to the southwestern comer 
of the State of Missouri; thence easterly along the southern boundaries of the State 
of Missouri, and the State of Kentucky and the State of Virginia to a point where 
said boundary is intersected by the Blue Ridge Mountains ; thence in a northeasterly 
direction following said Blue Ridge Mountains, to the southwestern comer of tho , 
county of Madison, State of Virginia; thence easterly along the southern boundaries 
of the counties of Madison, Culpepcr, and Stafford ; thence northerly along the 
eastern boundary of Stafford County to the Potomac River ; thence following the 
Potomac River, southerly to the Chesapeake Bay ; thence easterly along the southern 
boundary of Maryland to the Atlantic Ocean. 

From the fifteenth day of February to the first day of December, 1891, no cattle 
Are to be transported from said area to any portion of the United States north or 
west of the above- described line, except in accordance with the following regula- 
tions: 

(1) When any cattle in course of transportation from said area are unloaded north 
or west of this line to be fed or watered, the places where said cattle are to be so 
fed or watered shall be set apart, and no other cattle shall be admitted thereto, 

(2) On unloading said cattle at their points of destination, pens shall be set apart 
to receive them, and no other cattle shall be admitted to said pens; and the regula- 
tions relating to the movement of Texas cattle, prescribed by the cattle sanitary 
officers of the State where unloaded, shall be carefully observed. The cars that 
have carried said stock shall be cleansed and disinfected before they are again used 
to transport, store, or shelter animals or merchandise. 
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(3) "Whenever any cattlo that have come from said area shall be reshipped from 
any of the points at which they have been unloaded to other points of destination^ 
the car carrying said animals shall bear a placard stating that said car contains 
Southern cattlo, and each of the waybills of said shipment shall have a note upon 
its face with a similar statement. At whatever point these cattlo are unloaded they 
shall be placed in separate pens, to which no other cattle shall bo admitted. 

(4) The cars used to transport such animals and the pens in which they are fed 
and watered, and the pens set apart for their reception at points i)f destination, 
shall be disinfected in the following manner : 

(a) Remove all litter and manure. This litter and manure may be disinfected 
by mixing it with lime, diluted sulphuric acid, or, if not disinfected, it 
may be stored where no cattlo can come in contact with it until after 
December 1. 
(h) Wash the cars and the feeding and watering troughs with water until clean, 
(o) Saturate the walls and floors of the cars and the fencing, troughs, and shutea 
of the pens with a solution made by dissolving four ounces of chloride of 
lime to each gallon of water. Or disinfect the cars with a jet of steam 
under a pressure of not less than 50 pounds to the square inch. 
The losses resulting yearly to the owners of susceptible cattle, both in the inter- 
state and export trade, by the contraction of this disease from exposure in unclean 
.and infected cars and pens, and by means of the manure cartied in nn(^ean cars 
from jjlaco to place, and the threatened prohibition of our export trade by foreign 
governments because of the occurrence of this disease, have become a matter of 
grave and serious concern to the cattle industry of the United States. It is abso- 
lutely essential, therefore, that this cattlo industry should be protected as far as 
possible by separating the dangerous cattle and by the adoption of efficient methods 
of disinfection. 

A rigid compliance with the above regulations will insure comparative safety to 
Northern cattle and render it unnecessary to a«lopt a more stringent regulation, such 
as the absolute prohibition of the movement of Southern cattle except for slaughter 
during the time of year that this disease is fatal. 

Innpectors will be instructed to see that disinfection is properly done, and it is 
hoped that transportation companies will promptly put lu operation the above 
methods. 

Very respectfully, 

J. M. Rusk, 

Secreiartf, 

The quarantine lino of the present year was extended from the Mis- 
sissippi Eiver east to the, Atlantic Ocean, and it was endeavored as 
nearly as possible, liaving some regard to the State lines, to follow 
the line of permanent infection previously established, and as published 
in the Report of the Bureau of Animal Industry for the year 1884. 

The system established by the regulations consisted in the separa- 
tion of all cattle coming from south of this line at the first stock yai^ds 
they entered, and the herding in separate pens, and the continuance of 
this insi)ection until they were finally slaughtered. All cars carrying 
this class of cattle were to be placarded with signs showing that they 
carried Southern cattle, and the waybills for these cars stami)ed with 
the words "From Southern fever district ;'' and all cars which trans- 
ported this class of cattle were to be thoroughly cleaned and disin- 
fected by the railroad companies before being again used for the trans 
porta tion of cattle. 

Some idea of the amount of work done by the Bureau in supervising 
the movement of Southern cattle may be had from the fact that 63,113 
car loads, comprising 1,617,205 head of cattle, were insi)ected and kept 
separate and distinct during their transportation over the various rail- 
roads and tlirough the different stock yards of the country. 

It was not possible during the present season to maintain as rigid an 
inspection of the work of disinfecting cars, performed by the railroad 
companies, as was necessary to insure absolute safety in this traffic. 
The Department was compelled in a measure to rely upon the railroad, 
companies for an observance of this part of the regulations and for the 
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thorougluiess of the work. While a largCi luimber of tbo railroad com- 
panies cheerfully complied with the regulations as to cleaning cars, 
and endeavored to carry them out thoroughly, it is also true that others 
were careless in attending to this matter, Avhile still others faUed to 
observe these regulations at all. The consequence, therefore, has been 
that while the outbreaks of Texas or Southern fever have been greatly 
diminished during the present season, they have still appeared in vari- 
ous parts of the country, and cases have occurred among cattle in our 
export trade. This is due to the failure of some railroads to comply 
with the regulations as to cleaning cars, and their use of unclean cars 
for cattle transportation. 

In the exi)ort trade there has been reiwrted up to the present time a 
total of 624 head of cattle affected with Southern fever. These cattle 
were, for the most part, infected through unclean cars, and it became 
necessary for the Department to schedule one railroad, which had failed 
to comply with the regulations, against the carrying of export cattle, 
and to issue positive instructions to our inspectors at interior yards thai 
no cattle should be tagged or export granted unless the cars supplied 
by the railroads for their transportation were cleaned and disinfected 
immediately prior to their loading. 

It is necessary that Congress enact s^me legislation to compel rail- 
road companies to comply with the regulations for cleaning and disin- 
fecting cars that have carried Southern cattle before this disease Qan 
be entirely prevented. At present there is no penalty or x)rovisioii of 
law by which railroad companies can be held to a strict compliance 
with this rule, and the only means at the disi)osal of the Department 
is as regards export cattle, for which certificates of clearance may be 
refused if this rule is not complied with. 

In the early part of the season urgent requests were made by the 
State authorities of Colorado and Wyoming that the Department per- 
mit cattle from south of its line to go into said States for grazing pur- 
poses. The line of inspection as established by these two States was 
considerably farther south than the line adopted by the Department, 
and it was claimed by them that their line was absolutely safe, and 
that they would assume all responsibility for any disease that might 
be taken into their States by the cattle shippeJ from this disputed 
area. For reasons which seemed at the time to possess suflBcient weight 
this request was granted, and cattle were allowed to go from the area 
of country between the two lines to Colorado and Wyoming for grazing 
purposes, but upon condition that the same should be transported by 
rail and not allowed to cross ranges or trails of other cattle, nor be 
shipped to'market until after December 1, 1891, as stated in the follow- 
ing order : 

U. S. Department of Agricultuue, 

Office of tue Secretautt, 
IVashinfjIon, D. C, April ;?;, ISOl, 

Notice is hereby given that cattle which have been at least ninety days in the area 
of country hereinafter described may be moved from said area by rail into the .States 
of Colorado, Wyoming, and Montana, for g^azing purposes, in accordance with the 
reflations made by said States for tbo admission of Southern cattle thereto: Fro- 
ridedy (1) That cattle from said area shall go into said States only for slaughter or 
grazing, and shall on no account be shipped from said States iuto any other State or 
Territory of the United States before the 1st day of December, 1891. 

(2) That such cattle shall not bo allowed in pens or on trails or ranges that are to 
be occupied or crossed by cattle going to tlio Eastern markets before December 1, 
1891, and that these two classes of cattle shall not be allowed to come in contact. 

(3) That all cars which have carried cattle from said area shall, upon unloading, 
at once bo cleaned and disinfected in the manner provided by theregjilations of this 
Department of February 5, 1891. 
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(4) That the State authorities of the States of Colorado, Wyoming, autl Montana 
agree to enforce these provisions. 

The area from which cattle may go into the States of Colorado, Wyoming, and 
Montana by rail for grazing, as above provided, is as follows : All that area included 
within the following boundary lines, viz : Commencing at the southeast comer of the 
Territory of New Mexico ; thence running northerly along the eastern boundary of 
New Mexico to the southwestern comer of the county ot Cochran, State of Texas; 
thence easterly alon^ the southern boundaries of the counties of Cochran, Hockley, 
Lubbock, Crosby, Dickens, and King, to the one hundredth meridian; thence north- 
erly along said one hundredth meridian to the Red River, where it crosses the east- 
ern boui^dary of the county of Childress ; thence following said Red River to the 
northwest corner of the county of Wichita; thence alop^ the eastern boundaries of 
the counties of Wilbarger, Baylor, Throckmorton, aud Shacklcford; thence west 
along the southern boundary of Shackleford county ; thence south along the eastern 
boundaries of Taylor, Ronnoh, Concho, Menard, and Kimble counties; thence west 
along the south lines of Kimble, Sutton, and Crockett counties; thence south along 
the oast line of Pecos County to the Rio Grande River; thence along the Rio Grande 
River to the one hundredth meridian, and thence northerly along said meridian to 
the point of beginning. 

J. M. Rusk, 

Secretary, 

J It tr«iuspired that, notwitlistanding the representations made by the 
authorities of these two States, cattle shipped from south of the Depart- 
ment's line and north of their line disseminated Texas fever in both 
Colorado and Wyoming, and there were considerable losses among the 
native cattle of these two States by infection from the Southern cattle 
introduced under this arrangement. It appears, therefore, that the 
line adopted by the Department can not be materiklly changed without 
grave danger to the cattle industry. 

INSPECTION OF EXPORT ANIMALS. 



This work has been continued under the provisions of the act of Con- 
gress of August 30, 1890, and covers the inspection of animals at inte* 
rior stock yards, the tagging of animals at these points with numbered 
metal tags, aud the collection and recording of a history of the ahiipals 
at the time of tagging, the reinspectiou of these animals- at the port of 
export, and the loading of the same on board vessels. • 

Tile following tables show the details of this work for the fiscal year 
ending June 30, 1891 : 

Statement showing number of animals tagged and inspected for export from the commence- 
ment of such work, November 15 y 1S90, to close of the fiscal year 1891, 





Export cattle 
tagged. 


Total. 


Export cattle 
inspected. 


Total. 


Cattle re- 
jected on 


Export 
sheep in- 


Place. 


Nov. 15 to 

Dec. 31. 

1890. 


Jan. 1 to 

June 30, 

1891. 


Nov. 15 to 

Dec. 31, 

1890. 


Jan. 1 to 

June 30, 

1891. 


inspec* spuciru 
tion on ac- Jan. 1 to 
count of Jnne30, 
disease. 1891. 


NeMrYork,N.T 

Boston, MaAS 

Portland, Mo 


9,844 

6,143 

3 

10,589 

1,950 

499 

337 

801 


10,781 

17,771 

3 

11, 761 

7 

1 


20.625 

23,914 



22,350 

1,957 

500 

337 

1.971 

250 

122,106 

9,285 

402 


19. 368 

15,620 

412 

11,630 

2,890 

641 

337 

1,284 


57,760 

48,231 

1,797 

33,513 

1,831 

350 

325 

0,561 

250 


77, 137 

63,851 

2,209 

45, 152 

4,721 

891 

062 

7,845 

2.'i0 


50 
30 

\ 

1 




78 
7 



7,447 
1,529 


Baltimore. Md 

Newport News, Va . . 

Wes t Point, Va 

Norfolk Va 


1,643 






Philadelphia, Pa 


1,170 

250 

103,463 

4,784 
384 


709 


Chicago, 111 


18.643 

4,501 

18 


18,643 
4,501 
2,918 


10.3, 463 122. 106 


10,486 


Buffnlo,N.Y 

Pittsburg, Pa 


15, 114 
12,081 


19,615 
14,999 








Aggregate 


5.1, 328 


150, 375 


203, 703 j 78, 153 


281,285 


359, 438 


171 


21,814 
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SiatemeHi $hoiving exports of dome$tic cattle to Europe during the fiscal year ending June 

30, 1891, 



" Port of export. 


Great 
Britain. 


Germany. 


Belgium . 


France. 
3,223 


Total. 


Firti kalf—Hx months ending December SI, 1S90. 
New York, N.Y 


83,411 

58,727 

40,085 

7,982 

189 

412 

686 

5,616 

1,496 


1,300 
137 
308 


3,000 

802 

1,602 


01,033 
50,666 
43,658 


Baltimore, Md 


703- 


PhibtdelDhia. P« 


7,082 
189 


3^©w OrlfiAiift IjA 








FiHtlantl. Me 








412 


Norfolk, Va 






' 


686 


Newport News, Va 


185 


352 


1,327 


7, 480 
1,496 


"West Point. Va 










Aggregite 


199,504 


2,080 


5,765 


5,253 


212. G02 




Second half— six monOis ending June 30, 1891. 

NewYork.N.Y 

Boston, Mase 


53,552 

47,871 

32,376 

6,561 

250 

1,797 

325 

1,831 

350 


2,530 
360 
530* 


552 


200 


56,042 

48,231 

33,513 

6,561 

250 


Baltimore, Md 


• 265 


333 


FMladelphia, Pa 


New Orleans. La 








Portland, Me 









1,707 
325 


Norfolk, Va 








Newnort liJews. Va.... 








-i,83l 
850 


"Weat Point. Va 












1 


, •, , 


Aggregate 


144,913 


3,438 


817 


032 


149,800 






Aggregate, fiscal year 1891 


344. 417 


5,518 


6,582 


5.885 


362,402 







The exports of cattle for the fiscal year ending June 30, 1891, show 
a decrease of 3f per cent compared with the exports for the fiscal year 
ending June 30, 1890. The total exports for 1891 amounted to 362,402, 
as against 372,690 for the preceding fiscal year. The cause of this de- 
crease in exi)ort8 is undoubtedly due to the increase in prices of cattle 
in this country durinff the latter part of the fiscal year, cattle bringing 
in June, 1891, Aom $1.25 to $1.50 per 100 i)ounds more than in June, 
1890. 

INSPECTION OF IMPORTED ANIMALS. 

The act of August 30, 1890, provides for the inspection of all im- 
ported cattle, sheep, and swine arriving in the United States. This 
work was inaugurated by the Bureau immediately after the passage of 
the act, and has been continued in accordance with its regulations. 
Inspection stations have been established along the Canadian border, 
and the three quarantine stations along the Atlantic seaboard, which 
were already in existence, have been maintained under the direction 
of the quarantine division. At the commencement of this work sta- 
tions were "festablished along the Mexican border, but since the provis- 
ions of the present tariff lajv went into effect no importations of cattle, 
sheep, or swine have been made from Mexico, and for this reason these 
. stations were discontinued. The total number of animals inspected to 
June 30, 1891, imported at our Canadian stations, were 2,218 cattle, 
44,948 sheep, and 29 swine. At the quarantine stations on the Atlan- 
tic seaboard there were imported and quarantined for ninety days 45 
cattle, imi>orted for breeding puri>oses5 also 776 sheep and 70 swine 
quarantined for fifteen days. 

Owing to the failure of the Dominion of Canada to provide for the 
quarantine of sheep arriving in that country from countries infected 
with foot-and-mouth disease, the Secretary of Agriculture, on May 19, 
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1801, ifesued an order quarantining all sheep and swine imx)orted from 
Canada into the United States for a period of fifteen days, as follows: 

U. S. Department of Agriculture, 

Office op the Sechetary, 

Washington, D, C, May 19, 1891, 

Whereas under the act of Congress approved August 30, 1890, it has beon provided 
by the Department of Agriculture, in order to protect the sheep and swine of tho 
United States from contagious diseases now existing in foreign countries, that all 
dieei> and swine imported from Groat Britain and the continent of Europe must be 
held in quarantine for a period of not less than fifteen days; and 

Whereas the Dominion of Canada makes no requirement of quarantine for sheep 
and swiue imported into that country from Great Britain or the continent of Europe; 
and 

Whereas" to permit importations of these animals from Canada into tho United 
States without quarantine would be dangerous to the stock interests of the United 
States, owing to the failure on tho part of the Canadian authorities to enforce this 
meagre of protection, and would enable importers to evade the quarantine at United 
States ports < Therefore, it is 

Ordered, That all sheep orswinoto be imported from Canada into the United States 
arc hereby made subjegt tb tho regulations of the Department of Agriculture of date 
October 13, 1890, and the exception contained in the third and sixth regulations of 
said date, as applicable to Canadian sheep and swine, is hereby rescinded, and all 
animals named in said regulations, except cattle imported from Canada, are subject 
to the same conditions and requirements as if they were imported uito tho United 
States from Great Britain or tho continent of Europe. 

J. M. Rusk, 

Secretary. 

Some time thereafter tho Dominion of Canada, by an order of coun- 
cil, established a quarantine of fifteen days on all sheep and swine 
imi>orted into said Dominion from Great Britain or the continent of 
Europe. As this quarantine of the Canadian Government corre- 
sponded with that adopted by the Department of Agriculture of the 
United States, fhe following order was issued on Juno 25, 1801, rescind- 
ing tUe order of May 19: 

U. S. Depautmknt op Agriculture,' 

Office of the Secretary, 

Washington, D, C, Jvne S5, 1S91. 

Whereas on May 19, 1891, the Department of Agriculture, under the act of Con- 
gress approved August 30, 1890, issued an order providing that all sheep and swine 
to be imported from the Dominion of Canada into the United States should be sub- 
ject to a quarantine of fifteen days at^the portof entry, this order being issued u])on 
the ground, as stated therein, that the Dominion of Canada had made no provision 
for a quarantine for sheep and swine imported into that country from Great Britain 
or the continent of Europe ; and 

Whereas the said Dominion of Canada, on the 6^ day of June, 1891, by an order 
in council, duly established a quarantine of fifteen days on all sheep and swine 
imported into said Dominion from Great Britain or tho continent of Europe : Now, 
therefore, it is 

Ordered, That the quarantine of sheep and swine imported from Canada into the 
United States, required by the aforesaid 6rdcr of May, 1891, is hereby removed, and 
sheep and swine may bo imported from Canada yito the United States without 
quarantine : Provided, That on inspection of said sheep or swine at the ports of entry 
they are found to be free of disease: And provided further. That sheep or swine im- 
ported into the United State* from Great Britain orthecontineutof Europe through ' 
Canada shall have beon held in quarantine by the Canadian Government for fifteen 
days, and the importer shall produce at the port of entry into the United States a 
certificate from tne i)roper quarantine officer of said Government showing the fact 
of said quarantine. * 

J. M. RUSK, 

Secretary, 

The only contagious disease found among animals imported at our 
quarantine stations during the past year was among a shipment of 



Digitized by 



Googk 



CATTLE INSPECTION IN GREAT BRITAIN. 



31 



22 Soutlidown sheep from England, which entered at our quarantine 
station at Garfield, N. J.^ and in which shipment were 11 animals 
affected with foot-rot. This shipment was detained in quarantine until 
the disease had entirely disappeared. The only other instance of dis- 
ease occurred in a shipment of sheep from Canada, imported at Island 
Pond, Vt., in which were found five cases of foot-rot out of a shipment 
of 102 head. These were treated in the same manner as tlie sheep 
found diseased at the Garfield quarantine station. 

The following tables show the results of the inspection of imported 
animals in detail: 

Statement Hkotving nwnber of imported animals inspected hu inspectors ofihc Bureau of 
Animal Indwsti'y from the commencement of inspection Sy November 15^ 1890 j to close of 
the fiscal if ear 1891, 



Port of entrj. 



Portland, Me 

St Albans^ Yt 

Uljmd Poml,Yt 

Newport, Vt 

Ogdeosborg, N. Y 

Cape Vincent. N. Y 

Korrifttown, N. Y 

BnffalcX.Y 

Sn«pension Bridge, N. Y. 

Detroit, Mich 

Port Huron, Mich 

BrownaviUc, Tex 



Aggregate . 



Nov. 15 to Dec. 31, 1890. 
Cattle. I Sheep. Sxrino. 



102 



...| 547 
1 1.060 



3 , 168 i 
22' 



4 25,129 !. 



Jan. 1 to Juno 30,1891. 



Total. 



Cattle. 



1,618 

383 

80 

8 

7 

C 

G 

14 

24 

62 



2,214 



"1~ 



Sheep. Swine. Caillo, ; Sheep. 



3 , 

43 I 



19,058 

84 

58 

573 



17 



1,618 i 
383 ' 
86 : 
8 , 
8 
6 
6 
14 
24 
65 



102 



550 
1,123 



42,268 
84 
58 
741 
22 



19,819 ! 



44,948 



Swino. 



4 
17 



29 



Note. — This statement does not iucludo imported live stock received at the quar- 
antine station located on the seaboard. 

INSPECTION IN GREAT BRITAIN. 



The inspection by American Yeteriuariaus of American cattle landed 
at the foreign animal wharves in Great Britain has been continued during 
tie present year. It had been frequently alleged by tiie British Govern- 
ment that our cattle arriving in that country were affected with conta- 
gious pleuro-pneumonia, and their inspectors were continually reporting 
the arrival of diseased animals. The last report of the chief veterinary 
surgeon of Great Britain, for example, states that 14 animals from 
America had been found aflfected with contagious pleuropneumonia 
during 1890. 

To ascertain upon what foundation these allegations were based, the 
Department established this transatlantic inspection in August, 1890. 
During its continuance but three cases of alleged pleuro-pneumonia have 
been rex)orted by the British inspectors. The rei)ort of the American 
inspectors on those cases was to the effect that the disease was not con- 
tagious pleuro-pneumonia, but a form of interstitial pneumonia; and a 
consideration of all the facts, together with an examination of portions 
of the lungs forwarded to the Department by our inspectors, satisfied 
the cliief of the Bureau of Animal Industry that the claim of the British 
authorities could not be maintained. The position taken by the Ameri- 
can inspectors was confirmed by Prof. Williams, principal of the new 
Yeteiinary College, Edinburg, one of the most eminent veterinarians 
in the profession, as well as by his son, a professor in the same institu- 
tion, and by Dr. J. E. Eyder, member of the American Veterinary Ool- 
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lege, who was in England at the time. As the history of animals 
alleged to be affected with this disea^se is of the greatest importance in 
reaching a correct diagnosis, every effort was made to obtain this in 
the most complete and reliable form. The animals claimed to have 
been affected were tagged in this country prior to their export, and the 
names of the owners, feeders, and the locality from which they came 
were recorded in the books kept by the Bureau. Obtaining, therefore, 
the tag numbers of these animals from our inspector abroad, we were 
enabled to make a careftil examination of their history and trace them 
back to the farms on which they were reared. The result of this inves- 
tigatioijL idepionstrated clearly that there had not been any disease of 
tWs character in the locality or neighborhood from which these animals 
came, nor on the farms upon which they were born and reared; nor 
had there been any i^ossibility of exposure to the disease in course of 
transportation to the port of export. This history, in connection with 
the diagnosis of our inspectors, clearly established the fact that the 
claimimade by the British authorities could not possibly be maintained. 

In this connection it might be well to observe that these cases, and 
other cases of alleged pleuropneumonia claimed to have been found by 
the British authorities, occurred during the winter and spring months, 
at artime when cattle in the course of transportation across the Atlantic 
were exposedlo storms and severe cold weather, tending to develop lung 
trouble and pneumonia in other forms than that of a contagious char- 
acter. It is, therefore, safe to conclude that all the e^eged cases of 
this disease said to have been found by the British veterinarians among 
American cattle were simply forms of pneumonia caused by the expo- 
sure incident to a voyage across the Atlantic during a cold and stormy 
period of the year. 

The total number of animals inspected by our veterinarians stationed 
in Great Britain from the time of their commencement of work to June 
30, 1891, was 289,745 head of cattle and 6,989 sheep. The following^ 
table shows the work of inspection at British ports for the fiscal year 
ending June 30, 1891 : 

Statement showing losses at sea and number of domestic cattle and sheep inspected by the 
inspectors of the Bhs^u of An'tnial Industry at London , Liverpool, and Glasgow from 
the commencement of inspections at those ports j August 16, 1890, to June 30, 1891, 





Cattle. 


Sheep. 


Port. 


AuguKt 16 to De- 
cember 31, 1890. 


Six montha ending 
June 30, 1891. 


Total. 


ITay 1 to Jime 30, 
1891. 




In8i>ecte<l. 

57, 874 
71,339 
U,850 


L088 

at sea. 


Inspected. 


Loss 
at sen. 


Inspected. 

118, 340 
140,857 
30,548 


Loss 
at sea. 

2,619 


Inspected. 


Loss 
at sea. 


London 


1,742 
527 
498 


60.466 
69,518 
15,689 


877 
651 
548 


2,149 


30 


Liverpool 


1,078 
1,046 


3,397 
1,443 


90 


Glasgow 


1 






Aggregate... 


144, 072 


2,767 


145, 673 


1,976 


289,745 1 ^743 j 0,989 


121 



Aggregate loss: Cattle, Ig per cent; sbcep, l/o por cent. 

VESSEL INSPECTION. 



Under the act of March 3, 1891, this Department was empowered to 
regulate the fittings of vessels carrying export cattle from the United 
States to foreign countries, and on June C, 1891, the following regula- 
tions, designed to promote the better carrying of cattle, the more 
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hnmane treatment of the same, and to insure tlieir arrival at x>oint8 
of destination in better condition, were promulgated: 

U. S. DEPART?4ENT op AORIClTLTtJRK, 

Office of the Secretary, 
Wa$hington, D. C, June 6, 1891, 
Pannant to Ibo anthority invested in the Secretary of Agricnltnre by virtue of 
au act of Congress approved March 3, 1891; entitled ''An act to provide n>r the safe 
transport and namane treatment of export cattle from the United States to foreign 
conntries, and fbr other purposes/' the foUowinff regulations are hereby prescribed 
for vessels engaged in the transportation of cattle m>m tho United States to foreign 
countries : 

(1) The owners, agents, or master of any vessel desiring to transport cattle from 
anyport of the United States will make application to the Secretary of Agriculture 
at Washington, D. C, for a certificate of register. Said application shall be made 
upon a blank form furnished hy the Department of Agriculture to bo filled out by 
the applicant, and on receipt of the same the Secretary of Agriculture wiU direct 
the veterinary inspector in charge of the port from which said vessel is to clear to 
examine said Vessel, and if tho samo has complied with tho regulations hereinafter 
prescribed a celtlficate of rofi;istry will bo issued, good for the term of one year, 
which will entitle said vessel to engage in the trade of carrying export cattle, and 
win state the number of cattle which said vessel may transport : Frovidedf hoW' 
every That any ceridficato of registry issued shall be subject at any time to cancel- 
lation upon tne violation of any of these regulations by said vessel, and that the 
veterinary inspector of tho port may from timo time make such changes in the 
fittings of said vessel as in his judgment may seem necessary. 

space. 

(2) Cattlo carried on the upper or spar deck must bo allowed a space of 2 feet 6 
inches in width by 8 feet in depth per head. No more than 4 head of cattle wiU be 
allowed in each pen. Cattle loadod between decks must be allowed a space of 2 
feet 8 inches in width by 8 feet in depth, no more than 4 head being aUowedin each 
pen, except at the end of a row, where 5 may be allowed together. 

(3) Vessels will be allowed to carry three deck loads of cattle, but where it is 
desired to carrv cattle on the lower or steerage deck special permission must be 
obtained from tne inspector, which will only be granted^ cases where said deck 
is provided with sufficient ventilation, as hereinafter prescribed. 

UPPKR-DECK FITTINGS. 

(4) StanchionSj wooden. — Stanchions must be of good sound timber, 4 by 6 inches, 
placed at proper distances f^om centers, against ship's rail and inside stanchions, 
ui their proper place directly in line with outboard stanchions, to be set up so that 
the 6-inch way of the stanchion shall set fore and aft. A proper tenon shall be cut 
on the head or same to receive the thwart-ship beam. The tenon not to be less than 
3 inches in length and the shoulder not less than 2^ inches on each side of the 
stanchion, thus leaving the tenon 1^ inches thick. A piece of 2 by 3 inches or 2-inch 
plank shall be fastened to the outside of stanchion and run up to underneath rail to 
chock stanchion down and prevent lifting when beam is sprung to crown of deck. 
Open-rail ships shall be blocked out on backs of stanchions fair with the outside of 
rails to receive the outside of planking. Where upper-deck fittings are not perma- 
nent, the heels of outside stanchions shall be secured by a bracing of 2 by 3 inch 
Bouud lumber from the back of each stanchion to shear-streak or waterway, the 
heels of inside stanchions being properly braced from and to each other. Bulwark 
stanchions must also be extra stanchioned by raking shores running diagonally from 
the top of the stanchions to tho deck. 

Stanchions, iron, — These may be used in place of wooden stanchions and should be 
not less than 2 inches in diameter, set in iron sockets above and below and fastened 
"With nut and bolt. 

Hook holts or clamps. — Hook bolts or clamps must l>o made of |-inch wrought 
iron with hook on outboard end and thread and nut on inboard end, to pass over 
and under rail and through outboard stanchion and set up on the inside of same 
with a nut. The^ bolts may bo double or single. If double then no thread or nut 
is necessary, but the stanchion will lie shipped through it, thus double hooking the 
rails. This mil be found very useful where funnels or other deck fittings come in 
tiie way ot beams passing from side to side of ship. 

Beams. — Beams must be of good sound lumber, 3 by 6 inch, to run clear across the 
ship beam where practicable. Should any house or deck fittings be in the way, 
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then butt up closely to same. These beams shall have a 1| by 4 inch mortise cut in 
to receive the tenon of each and every stanchion, and to take the same crown as 
deck of ship by springing down to shonlder of ontsido stanchions, and to be properly 
pinned or nailed to tenon and wedged tightly afterwards. The mortises shall be cut 
not less than tf inches from outside ends of beams and a piece nailed on outside of 
same, and trimmed off fair with beam ends to prevent splitting. 

Dioffon^l hracttfr&m ttanehions to beains. — Diagonal braces shall be fastened on 
ea^ stanchion on both sides of same^ mnninff tip to top side of beam and properly 
aeenred by woU nailing to both stanchion and beam. 

Headboardi, — Headboards shall be not less than 2 by 10 or 3 by 8 inehes, of good 
sound lumber, and secured to every stanchion by |-inch screw bolts ^Missing throngh 
same and set up on same witJi a nnt. Where headboards butt on a stanchion a piece 
of li-inch pine lumber sh.ill bo placed over the butts, like a butt strap, the bolts to 
go through same and be set up with a nut on the stanchions. These headboards 
can be placed on either sido of the stanchions. All headboards shall have l^-inch 
holes bored through them at proper distance to tie the animals. 

F00iboard8, —Footboards shall be of the same material as headboards, properly 
nailed or bolted to stanchions on the insitle of same. 

Dieision boards, — Division boards shall be of 2-inch sound lumber, fitted so as to 
be removable at any time, and so arranged as to drvide the animals into lots of four, 
thus making/^;ompartments for this number all over the vessel. These division 
boards may bo fitted porpendicularly or horizontally. 

Flooring, — Flooring shaU be of 1-ineh boards, laid fore and aft on ships with 
wooden decks at the option of the owners. Iron-decked ships shall be sheathed 
with 2-iilch spruce, hemlock, or yellow pine, or with 1-iuch hemlock ; but if 1-inch 
hemlock is used then the foot locks shall be 3 by 4 inches, to l)e laid so that they 
will properly secure the 1-inch boards, thus preventing them from slipping and at 
the same tijue actiug as foot locks by showing a surface of 2 by 4 inches to corre- 
spond with the 2 by 3 inches. It is optional with the owners whether they permit 
sheathing to be used on their ships with wooden decks, or whether they allow foot 
locks to be secured to the deck. But on iron decks it is absolutely necessary (if 
permanent foot locks are not down) to sheath them before putting down the foot 
locks, in order to fasten same. Cement can be usetl instead of wood sheathing, and 
foot locks molded in same. 

Foot ?ocfr».— Foot locks shall be of good sound lumber, sizp 2 by 3 inches or Shy 
4 inches hemlock, laid fore and aft of ship, placed 12 inches, 14 inches, 2 feet 2 
inchiUi, and 14 inches apart, the first one distant 12 inches from inside of footboard, 
filled rn athwart ships apposite each stanchion^ properly secured to sheathing or 
deck, and secured by a oatten to go over all from stanchion to stanchion. When 
troughs arc used, foot locks will bo placed 17, 16, 22, and 16 inches apart. 

Outside planking, — All outside planking on open and closed railed ships must be 
properly laid fore and aft of ship and nailed to the backs of stanchions, as close as 
possible for the cold season, and for the warmer months the top-course plankiiig shall 
be left off fore and aft of ship in order to allow a free circulation of air. Nothing 
less than 2-inch spruce or l^-mch yellow pine is to be used for this purpose. There 
shall be placed over each seam of outside planking a 1 by 5 inch batten securely 
nailed thereto, which will help to exclude wind and water. 

PLANKING or SHELTER X>£CKj TO BE ERECTED ON SPABDECEED SHIPS. 

The plank to be nailed on this deck is simply to shelter the cattle, and it should 
be laid with IJ-inch sound lumber. 

PLANKING OF SHELTER DECK, TO BE ERECTED OX WKLL-DECK SHIPS. 

The plank to form the shelter deck on well-deck ships shall be laid with 2-inch 
sound lumber sufficient to cover cattle. This plank shall be laid as oloAly aa possi- 
ble and well nailed to the beams, thus making a good deck from which to work the 
ship's gear. 

Xaih, — No nails less than 20-penny shall be used in foot locks or where 2-inch ma- 
terial is used. Twelve-penny nails can be used in l^-inch plank or under. 

UNDER-DECK FITTINGS. 

Stanchions, — Stanchions shall bo of good sound lumber 4 by 6 inches, set up at 
proper distances from centers so that the 6-inch way of same shall stand fore and 
aft and jammed in tight between the two decks, properly braced on head and from 
side to side of ship; this bracing shall be of 2 by 3 inch spruce or yellow pine and 
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be properly butted against each stanchion. Where it is found impracticable to run 
tiiese braces across ship, by reason of hatches, etc., coming in the way, then they 
shall be well braced from hatch combings and firom the obstrnction which prevents 
ronning braces from side to side. The heads of these stanchions shall be braced fore 
and aft by 2 by 3 inch pieces well nailed on each stanchion and ranning fore and 
ail close up to the lower edge of the ship beams and butted at each end of compart- 
ment and against themselyes, or chocked in underneath beam and well nailed to 
heads of stanchions. If upper and lower dcckft are wood, then the stanchions set 
np between decks may be secured by well cleating to each deck at heads and heels 
inBame. » 

ffeadboard$. — Headboards shall be of the same dimensions as those ou the upper 
deck, fastened in the same manner, with 1^-inch holes bored at right distances to tie 
animals. 

Fooihoarda. — Footboards shall be of same dimensious as those pn upper deck, and 
fastened in the same manner. 

Division hoards. — Division boards shall be fitted perpendicularly or horizontally, 
and arranged so that they divide the animals into pens of 4, or, at end of row, into 
pens of 5, and shall ship or unship by forming a slide on cargo battens to head and 
foot boards or on stanchions. 

Flooring, — ^Where ships have decks of wood it shall be optional with owners whether 
they have boards put down to protect decks, or whether they allow the foot locks to 
be nailed to the ship's deck. (Permanent foot locks may be put down.) If the 
decks are of iron then wooden flooring must be laid either of 2-inch spruce with 
2 by 3 inch foot locks, or of 1-inch hemlock with 3 by 4 inch foot locks, same as pro- 
vided for upper decks. Cement may also be used instead of wood flooring, molding 
the foot locks in their proi>er places between same. 

Foot Jocks, — Foot locks may be put down any size over 2 by 3 inches, but nothing 
under this size shall be useil. They should be laid fore and aft of ship at distances 
mentioned in upper-deck fittings, and bo well fastened to cither deck or flooring, 
or to themselves, and properly filled in athwart ships between stanchions, same as 
on upper deck. 

Troughs, — Suitable troughs may be formed on the footboards about 12 inches wide, 
when required, by nailing footboard on outside of stanchion and fitting up on the 
inside. 

Canng for ateering gear, — A suitable casing must be placed over the ship's steer- 
ing gear when found necessary. 

Alleyways, — ^Alleyways between the pens must not be less than 18 inches, unless 
otherwise authorized by inspectors. 

VENTILATION. 

(5) Each compartment containing cattle must have at least four bcll-raonthed 
ventilators of not less than 18 inches inside diameter and with tops exceeding 7 
feet in height, two situated at each end of the compartment. 

(6) Vessels desiring to carry cattle on third deck may obtain special permit from 
the inspector of the port, when said vessel is fitted same as second deck and prop- 
etVy ventilated. 

(7) No cattle shall bo loaded along the alleyways by engine room unless side of 
■aid engine room is covered by l^inch grooved and tougued lumber, making a 3-inch 
airspace. 

(8) No cattle shall be loaded on hatches on decks above cattle, nor shall any mer- 
chandise, freight, or food for cattle be loaded on said hatches, but said hatches shall 
at all times be kept clear. 

(9) Only two dajjrs' feed for cattle, at the discretion of port inspectors, shall be 
allowed to be earned on deck, properly covered, and this must be the first feed used. 

(lOj All vessels will carry not less than four hoojsheads of over 100 gallons capac- 
ity for each 100 head of cattlC; and these shall be filled with fresh water before sail- 
ing and refilled as emptied. 

(11) Vessels will require shippers to furnish a foreman to be in charge of cattle, 
and 1 cattleman for each 25 head of cattle shipped. Three- fourths of the men in 
charge of ashipment of cattle must be experienced men who have made previous trips 
with cattle, and who must satisfy the veterinary inspector at the port, by satisfactory 
evidence, that they are capable and reliable. Shippers will notifv the inspector of 
the port two days before the sailing of a vessel of the name of the foreman to be 
in charge of their shipment and of the names of the attendants, and the veterinary 
inspector will certify said men to the captain of the vessel if ho has reason to 
believe they are reliable. Th^ captain of the vessel will report to the veterinary 
inspector of the port on his return as to the conduct and efficiency of each of the 
men in charge of cattle on his previous trip, and such men as have been found to be 
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tmsuited to be iu charge of cattle will thereafter be refused certification to go with 
any ehipment of cattle by the inspector of the port. 

(12) Cattle will be tied with f-inch rope, which shall not be used more than once. 

(13) On vessels having false decks upon which cattle are loaded^ these must be 
removed and the manure and dirt cleaned from underneath before receiving another 
cargo^ of cattle. 

(14) No vessel will be allowed to ^ake on board any cattle for export unless the 
same have been at the i>ort of embarkation at least twenty-four hours before the 
vessel sailS; except in special cases and bv direction of inspector. 

(15) The inspector of the port may, in case he finds any of the fittings are worn, 
decayed, or appear to be unsound, require the same to be replaced beiore he clears 
the vessel. He will also supervise the loading of cattle and see that they are prop- 
erly stowed aud tied, and that all the requirements of these regulations have been 
complied with. 

J. M. Rusk, 

Secretary, 

The various steamship companies engaged in this traffic have very 
cheerfully accepted these regulations, and, at some expense, have 
remodeled their vessels so as to comply with them. The result so far of 
the vessel inspection regulations has been to reduce losses from suflFo- 
cation and weak fittings in vessels. The total number of vessels exam- 
ined from July 1 to September 19, 1891, was 216, of which 98 sailed 
from the port of New York, 52 from the port of Boston, 42 from the 
port of Baltimore, 15 from the port of Philadelphia, and 8 from the 
port of Newport News. 

MEAT INSPECTION. 

The most important work of the Bureau, placed upon it by the act 
of Congress of March 3, 1891, is that of meat inspection; important 
not only in view of the vast amount of work necessary to carry the 
provisions of this law into operation, but from its effect upon the com- 
merce of the nation and the health of our people. The act of Congress 
of August 30, 1890, provided for the inspection of salted pork and 
bacon. It was the intention of Congress in passing this measure 
to enact a law which would enable this Government to so certify to the 
wholesomeness of our pork products that it would entitle them to entry 
into foreign countries. The provisions of this act, however, referred 
more particularly to an inspection which would determine the character 
and manner in which these products were packed and their condition 
at time of shipment, and did not reach to the more important object of 
determining whether the animals from which they came were diseased 
or not at the time of slaughter. The consequence was that foreign 
governments refused to recognize such inspection or certificates issued 
thereunder as sufficient to warrant the removal of the prohibition which 
they had for many years maintained against American pork. 

Ill prescribing, therefore, regulations under the act of March 3j 1891, 
provision was made for a microscopic examination of hogs at time of 
slaughter, in order to certify that the same were free of the animal 
parasite called trichina spiralis. In addition to the provisions for 
microscopic inspection of pork, the regulations provided for an exam- 
ination at time of slaughter by veterinary surgex)ns of all animals 
slaughtered for export or interstate trade, the condemnation of animals 
found to be diseased, and the proper identification of carcasses and the 
products of the same which entered into these two classes of our com- 
merce. 
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The regulations governing the work of meat inspection are as fol- 
lows: 

U. 8. Dkpabtmext op Agriculture, 

Office of the Secretary, 
Washington, D. C, March 26, 1891. 
The foUowing rnles and regulations, being additional to the mles and regnlations 
heretofore made under the act of Congress approved August 30, 1890, are hereby 
prescribed for#the inspection of live cattle, hogs, and their carcasses, by virtue of 
the authority conferred upon the Secretary of Agriculture under the provisions of 
the act of Congress approved March 3, 1891, entitled "An act to provide for the 
inspection of live cattle, hogs, and the carcasses and products thereof which are the 
subjects of interstate commerce, and for other purposes.'' 

export cattle inspection. 

(1) The order and regulations providing for the inspection of export cattle and 
sheep, made October 20, 1890, under the provisions of section 10 of the act of Con- 
gress approved August 30, 1890, are hereby continued in full force and effect, the 
same as rf made under the provisions of the act of March 3, 1891, and all exporters, 
to secure clearance for their shipments of cattle, must comply strictly with the said 
regulations. 

meat inspection. 

(2) The proprietors of slaughterhouses, canning, salting, packing, or rendering 
establishments, engaged in the slaughter of cattle, sheep, or swine, tne carcasses or 
products of which are to become subjects of interstate or foreign commerce, will 
make application to the Secretary of Agriculture for inspection of said animals and 
their products. 

(3) The said application must bo in writing, addressed to the Secretary of Agri- 
culture, Washington, D. C, and shall state the location and address of the slaughter- 
house or other establishment, the kind of animals slaughtered, the estimated number 
of animals slaughtered per week, and the character and quantity of the products to 
go into interstate or foreign commerce from said establishment; and the said appli- 
cant in his application shall agree to conform strictly with all regulations or orders 
that may be made by the Secretary of Agriculture for carrying on the work of in- 
spection at such establishment. 

(4) The Secretary of Agriculture, upon receipt of said application and after con- 
sideration thereof, will give said establishment an official number, by which all its 
inspected products will thereafter be known, and this number will be used both by 
the inspectors of the Department of Agriculture and by the owners of said estab- 
lishment to mark the products of the establishment, as hereinafter prescribed. 

(5) The Secretary of Agriculture will appoint and designate a veterinary inspector 
to take charge of the examination and inspection of animals and their products for 
each establishment which has bfeen officially numbered, as prescribed by Rule 3, and 
will detail to such inspector such assistants or other employes as may bo necessary 
to properly carry on the work of inspection at such establishment. The inspector 
appointed, and all employes under his direction, shall have full and free access at 
aU times to all parts of the building or buildings used in the slaughter of live ani- 
mals and the convei-sion of their carcasses into food products. 

(6) The veterinary inspector in charge of said establishment will carefully inspect 
all animals in the pens of said establishment about to bo slaughtered, and no animal 
shall be allowed- to pass to the slaughtering room until it has been so inspected. 
Whenever any animal is found on said inspection to be diseased, said animal shall 
thereupon be condemned by the inspector, and the owner of the same shall at once 
remove it from the premises and dispose of it in such manner as may be provided by 
tlie laws of the State in which said animal is located. 

(7) The veterinary inspector or his assistant shall carefully inspect at time of 
slaughter all animals slaughtered at said establishment and make a post-mortem 
report of the same to the Department. Should the carcass of any animal, on said 
post-mortem examination, be found to be diseased and unfit for human foodj the 
said carcass shall at once be removed from said establishment under the supervision 
of the inspector and be disposed of in the manner provided by the laws of the State 
-where slaughtered. Any owner of any establishment in which inspections are being 
made under the provisions of the act of March 3, 1891, who shall willfully cause or 
permit any animal which, upon inspection, has been found to be diseased to remain 
on said premises bevond the time allowed by the inspector in charge for its removal, 
shall forfeit his right to inspection, and said establishment will, for such time as the 
Secretary may direct, be refused certificates of inspection upon its products. 

(8) The carcasses of cattle which leave said establishment as dressed beef will be 
stamped by said inspector with a numbered stamp issued by the Department of 

o 
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Agriculture^ and a record of the same \7ill be sent to the Department at Wash- 
ington. 

(9) Each and every article of food products made fh)m the carcasses of animals 
inspected will be labeled or marked in such manner as the owner of said establish- 
ment may direct ; said label, however, must bear the official number of the establish- 
ment from which said product came and also contain a statement that the same has 
been inspected under the provisions of the act of March 3, 1891. 

A copy of said label must be filed at the Department of Agriculture, Washington, 
D. C, and, after filing, said label will become the mark of identification showing 
that the products to which it has been attached have been inspected, as provided 
by these rules and regulations, and any person who shall forge, counterfeit, alter, 
or deface said label wul be prosecuted under the penalty clause of section 4 of the 
act of March 3, 1891. 

Each and every package to be shipped from said establishment to any foreign 
country must hiive j^rinted or stenciled on the side or on the top, by the packer or 
exporter, the following : 

FOR EXPORT. 

(a) Official numl>er of establishment. 
(6) Location of factory. 

(c) Number of pieces or pounds. 

(d) Trade-mark. 

In case said package is for transportation to some other State or Territory or to 
the District of Columbia, in place of the words " For Export " the words " Interstate 
Trade" shall be substituted. 

The letters and figures in the above print shall bo of the following dimensions: 
The letters iirthe words ** For Export" or the words ** Interstate Trade " shall not be 
less than three-fourths of an inch in length, and the other letters, and figures not 
less than one-half inch in length. The letters and figures affixed to said package shall 
be legible and shall be in such proportion and of such color as the inspector of the 
Department of Agriculture may designate. 

(10) The inspector of the Department of Agriculture in charge of said establish- 
ment, being satisfied that the articles in said packages came from animals inspected 
by him, and that they are wholesome, sound, and fit for human food, shall affix to 
the top of said packages meat-inspection stamps to be furnished by the Department 
of Agriculture, said stamps bearing serial numbers, and the inspector will write on 
said stamps the date of inspection. 

Tlie stamp must be securely affixed by paste and tacks in such a 'W'ay as to be 
easily read when the package is standing on its bottom. Not less than five tacks 
shall be driven through each stamp, one at each corner and one in the middle of the 
stamp. 

The stamp having been affixed, it must be immediately canceled. For this pur- 
poee the inspector will use a stencil plate of brass or copper, in which wiU be cut 
five parallel waved lines long enough to extend beyond each side of the stamp on 
the wood of tHe package. At the top of sai«l stencil will be cut the name of the 
inspector and at the bottom of said stencil will be cut the district iu which inspeo- 
tion is made. The imprinting from this plate must be with blacking or other dura- 
ble material, over and across the stamp, and in such manner as not to deface the 
reading matter on the stamp, that is, so as not to daub and make it illegible. The 
stamp having been affixed and canceled, it must immediately be covered with a 
coating of transparent varnish or other substance. Orders for stamps must be made 
by the inspector on the chief of the Bureau of Animal Industry. 

(11) Whenever any package of meat products bearing the stamp of inspection 
shall have been opened and its contents removed for sale the stamp on said package 
must be efiaced and obliterated from the package. 

(12) Reports of the work of inspection carried on in every establishment will bo 
forwarded to the Department by the inspector in charge, on such blank forms and 
in such manner as will be specified in '* Instructions to inspectors of slaughtering 
establishmen ts.'' 

SWINE. 

(13) The inspection of swine for export or interstate trade will be conducted in 
the same manner as prescribed in the foregoing rules, with the addition, however, 
that a microscopic examination for trichinae will be required for all swine products. 

(14) When the slaughtered hog is passed into the cooling-room of said establish- 
ment, the veterinary iu8x>ector in charge, or his assistants, will take fi*om each hog 
two samples of muscles, one from the "pillar of the diaphragm" and the other from 
another part of the body, and said samples will be put into a self-locking tin box 
and a numbered tag will be placed upon the hog from which said samples have been 
taken and a duplicate number of said tag will be placed in the box with said sam- 
ples. The boxes containing the samples from, the hogs in the cooling-rooip, so tagged, 
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will be taken to the microscopist for sncli estabUBhment^ who shall tbereapon make 
a xnicroecopic examination of each box containing samples^ and shall famish a 
written TejKirt to the inspector in charge of the cooling-room, gi\'iug the result of 
aaid microscopic examination, together with the nnmbers of the hogs from which 
samples have been examined. 

(15) All hogs reported by the microscopist to the inspector in charge of the cooling- 
room to be affected with firichinas will at once be removed from said cooling-room 
of said establishment nnder the snperrision of said inspector or one of his deputies, 
and be disposed of by the owner in sach manner as may be required by the laws of 
the State where each factory is situated. 

(16) The inspector in charge of the slauglitoring or other establishment will issue 
a certificate of inspection for all carcasses of animals or the food products thereof 
which are to be exported mto foreign countries, which certificate will cite the num- 
ber of the factory, the name of the owner or owners operating the same, the date of 
inspection, and the name of the cousignee and country to which said articles are to 
be exported. Said certificate will also contain the numbers of the stamps attached 
to the articles to be exported. One certificate only will be issued for each consign- 
ment. The certificates will be issued in serial numbers and in triplicate form. One 
copy thereofdc^ill be delivered to the consignor of such shipment, one copy will be 
attached to the invoice or shipping bill to accompany the same and be delivered by 
the transportation companies to the chief officer of the vessel upon which said consign- 
ment is to be transported, and the third copy will be forwarded to the Department 
of Agriculture for hling therein. j |^ rxtsk 

Secretary. 

Meat inspection was instituted under these regulations on May 12, 
1891, at the abattoir of Eastman & Co., New York, N. T., and was con- 
fined to the inspection of their export dressed beef. At the beginning 
of June, 1891, this work was inaugurated in Cliicago, and soon there- 
after at South Omaha, ^S^ebr.; Kansas City, Mo.; Milwaukee, Wis. ; 
Jersey City^ N. J., and Hammond^ Ind. Microscopic examination of 
hogs was commenced at the abattoirs of Nelson Morris & Co., Armour 
& Co., and Swift & Co., Chicago, 111., on June 22, 1891. 

Since the commencement of this work to October 31, 1891, 1,587,976 
apimals have be^i inspected both before and at the time of slaughter. 
Of this number 1,226,676 were cattle, 25,116 calves, 163.835 sheep, and 
172,350 hogs. There were 467,918 quarters of dressed beef tagged for 
export and 2,818,798 for interstate trade. In addition, 312,683 pack- 
ages of canned, salted, and smoked meats were stamped in accordance 
with the regulations. 

The following table shows in detail the w-ork of meat inspection from 
its commencement to October 31, 1891 : 

Siatenienl ahaiving meat-inspectian work from its commencement May 18 y 1891, to Octoher 

SI, 1801. 



Character of work. 



Cattle inspected 

Beef quarters tagged for export 

Beef quarters tagged for interstate 



Beef carcasses tagged for other es- 
tablishmenta 

Packages of camied meat stamped . . 

Pacliages of saHed meat stamped . . . 

Packages of smoked meat stamped . . 

How examined microacopically 

Packages of salted pork stamped for 
export 

Packages of bacon stamped for ex- 
port 

Packages of Lams stamped for ex- 
port 

Sheep inspected 

Caltes inspected. 

Export certificates issned 

Totri nnmber of animals whose 
]»rodncts hj»ve been marked for 
identlflcation 



May. \ Jane. 



6,068 
16,769 ! 



77.823 
50,035 

165,378 

15,050 

1,504 

25 

28 

2,216 



July. 



180, 243 
99,783 

499.586 

27,652 

26,662 

861 

768 

9,655 



6,766 



August. 



242,366 
88,522 

583,318 

110, 086 

45,096 

1,686 

8,758 

14,650 



72 I 



I 



33,001 
5,233 

79 



6,068 I 79,907 195,311 i 294,708 



Septem- 



338,081 
113, 040 

761,180 

101, 165 
71,922 
5,260 
16,525 
36,851 

248 

329 

104 

54,564 

9,097 

165 



October. 



382.094 
99,769 

809,336 

133,005 
90,480 
21,180 
21,832 

108,978 

1,218 



70,504 

10,786 

282 



437, 683 570, 446 1, 584, 083 



Total. 



1, 226, 675 
467, 918 

2,818,798 

386,958 
235,754 
29,018 
47, 911 
172, 350 

1,466 

329 

104 

163,835 

25,116 

637 
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The workings of this inspection and the carrying ont of our regula- 
tions were watched with careful scrutiny by the representatives in this 
country of foreign governments, and the first result of this microscopic 
examination of hogs was the order made by the German Government 
on September 3, 1891, removing the prohibition that it had maintained 
since 1881 against the importation of American pork products. The 
removal of this prohibition by Germany was followed within a short 
time by the removal of a similar prohibition by Denmark, and later by 
Italy, France, and Austria. 

The importance of opening the foreign matkets once more to an unre- 
stricted importation of American pork products can hardly be over- 
estimated, as affecting the farmers of this country. Prior to the full 
enforcement by foreign countries of their policy of prohibition, our 
export trade amounted, in 1881, to $69,000,000 in pork products, except- 
ing lard, which product has never been restricted. In 1891 we exi)orted 
$(M),494,375 in pork products, excepting lard, showing a difference and 
loss of $18,505,625 between the exports of 1881 and 1891. The exports 
during the whole period of prohibition averaged about $43,000,00»0 per 
annum, and the removal of these foreign restrictions should, therefore, 
give a market that will increase our export trade in these products 
at least $26,000,000 a year. 

COST OF THE WORK. 

It is exceedingly difficult to estimate the cost of the new branches of 
work undertaken by the Bureau of Animal Industry during the past 
year. This difficulty is increased by the fact that the amount of work 
done each month and the cost of the same fluctuate with the demands 
of commerce for our cattle and their products. 

The work of inspection of export animals, provided for by the act of 
Congress of August 30, 1890, has now been in operation for about 
twelve months. The average cost of this character of work during 
this period has been at the rate of $8,500 per month. During certain 
months it has gone as high as $10,279, and again has fallen as low as 
$7,400. As an average it might be estimate that the cost of export 
cattle inspection, which covers the work at interior stock yards, tag- 
ging, recording, and inspecting at the foreign animal wharves in Great 
Britain, would be $100,000 per anni^m. 

The cost of maintaining the supervision of the movement of Southern 
cattle was at an average expenditure of $2,275 i>er month, or for the 
ten months during which these regulations are enforced, $22,750. 

The inspection of imported animals arriving in the United States 
from Canada amounts to $775 per month, or $9,300 per annum. 

The work of meat inspection has only been fairly in operation since 
the commencement of the present fiscal year. The cost of the inspec- 
tion of animals in this work during the month of July, which includes 
the examination at time of slaughter, the tagging of quarters of dressed 
beef going into the export or interstate trade, and the stamping of 
packages of canned and salted beef and pork products, amounted to 
5^(y cents per head for each animal inspected, or a total for 195,664 ani- 
mals in the month of July of $11,160.71. This cost per head was 
reduced in the month of August to 4| cents per head, being a total 
number of 295,250 animals inspected at a cost of $13,981.39. A still 
further reduction in the cost of this work was accomplished during the 
month of September, when 438,593 animals were inspected at a cost of 



Digitized by 



Googk 



COST OF OPERATIONS OP BUREAU. 41 

$14,200, an average of 3^ cents per head. During the month of Octo- 
ber the total cost of inspection was $16,392.28. The number "of animals 
inspected was 672,489, making the average cost of inspection 2.86 cents 
per animal. It seems probable that the inspection of animals and their 
marking for identification maybe accomplished for a sum not exceeding 
3 cents per head. 

These figures, however, do not include the cost of microscopic inspec- 
tion of hogs. This latter branch of the work has not been in operation 
long enough to be properly estimated for.^ At the commencement of 
the work it was necessary to educate examiners in the performance of 
their duties, and some little time was required for their becoming pro- 
ficient and rapid in their examinations. Another difficulty that has 
been met with is the fact that several abattoirs which are being sup- 
plied with this character of inspection do not keep our examiners 
supplied with the quota of samples designated in their application for 
tbis inspection. The cost of microscopic inspection during the month 
of July amounted to 20 J cents pei»hog; during August it ^as 13J 
cents per hog; during September, 8§ cents, and during October, 5| 
cents. The number of samples which each examiner should examine 
in this work is about fifty per day; and, taking this number as the 
average, the cost of the inspection would be about 5 J cents per animal. 
It is thought, therefore, that the inspection work undertaken by this 
Department under the direction of Congress can be made at 3 cents 
I)er head for cattle and 5J cents per head for hogs. 

The demand for this inspection by the various packing and slaughter- 
ing establishments throughout the country is on the increase. Twenty- 
two establishmehts are now having their products inspected, and there 
are a number of other applicants whose requests have not been com- 
plied with, owing to the fact that the appropriation for the Bureau is 
not sufficiently large to be drawn "upon further for this branch of work. 
It is most earnestly recommended that Congress be asked to make an 
appropriation for this work sufficiently large to enable this inspection 
to be extended to all applicants. It might be suggested that this 
branch of work was not considered by Congress, at its last session, in 
making appropriations for the Bul'eau of Animal Industry, as the uill 
providing for the work was not passed ,until the closing days of Con- 
gress. The benefits which have already accrued by the oj)ening up of 
tlye foreign markets to our pork products, the increased demand for 
beef products, and the reestablishment of their reputation for whole- 
someness and soundness in the markets of the world, together with the 
protection which inspection gives to our own consumers, justify Con- 
fess in providing such an appropriation. 

It may be stated in this connection that during the past three or four 
years considerable agitation has taken place in a number of States rel- 
ative to the character of animals slaughtered for the interstate trade in 
dressed beef at the large central abattoirs of the country, and that 
State legislation was enacted as a police regulation of certain States in 
•order to guarantee to consumers the wholesomeness of the food which 
was sold for their consumption. This legislation by several States was 
declared by the Supreme Court of the United States to be invalid, 
since it was a measure aftecting interstate commerce, and belonged exclu- 
sively to the General Government of the United States. It is plain, 
therefore, that the only i)rotection from unwholesome or diseased meat 
which the citizens of the greater part of the United States can obtain 
in the present condition of the meat trade must come from the national 
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inspection ser\'ice. The extension of the insi)ection and the thorough 
enforcemtot of the regulations are consequently matters which interest 
not only that portion of our i>eople engaged in agricultural pursuits, 
but to an almost equal degree every citizen of this country. 

DrVTSIQN OF ANIMAL PATHOLOa^. 

The Division of Animal Pathology, as at present organized, includes 
all scientific investigations in r^ard to the nature, prevention, and 
treatment of animal diseasea. 

During the summer considerable time had to be spent in fitting up 
the new laboratory provided for by the last Congress, and in trans- 
ferring apparatus^ to it. Though experimental work was not stopped 
at any time, it was more or less interfered with during July and the 
early part of August. The new quarters are superior to the old in 
every particular, and the Bureau is now for the first time pnMded 
with all the apparatus and inodem appliances which are required for 
this class of investigations. ♦ 

The studies of Texas fever have been continued during the summer. 
The results of the experiments confirm the conclusions of 1890, throw- 
ing new light upon the nature of the disease, and strengthening the 
hope that its means of transmission will soon be fully understood, and 
the best preventive measures determined. 

The work on swine diseases has occupied the attention of the divi- 
sion throughout the year. A Special Report on Swine Plague was pre- 
pared with great care, which gives in detail the work done by the Bu- 
reau since 1886 in different parts of the country. 

Inoculation as a means of preventing the diseases of animals, the 
different forms of pneumonia in cattle, and tuberculosis are among 
the subjects which have been carefully studied. 

The investigation of animal parasites is being actively prosecuted 
with reference to our domesticated animals. These parasites are resjKwi- 
sible for a large amount of harm, which is becoming more apparent by 
patient research. The material for a report on the animal parasites of 
cattle is now being collected. 

Other diseases arc being investigated as time and opportunity offer, 
and much valuable work is being done in determining the essential 
cause of various animal plagues. The results of dll the investigations 
will be published in detail in the reports of the Bureau or in si)ecial 
bulletins. 

DIVISION OF FIELD INVHSTiaATIONS AND MISCEIiLANEOUS ^ 

WORK. 

A corps of inspectors is constantly employed in making investigations 
as to the character, etc., of reported outbreaks of contagious diseases 
in various States. As an example of the necessity and imi>ortance of 
such work, it may be stated that foot-and-mouth disease has recently 
been rei)orted as existing in the West, and that this report was cabled 
to Europe, leading to demands there for the entire prohibition of our 
live-cattle trade. Ujwn careful investigation, however, it was demon- 
strated that the disease in question was not contagious, nor communi- 
cable even by direct inoculation, but was due entirely to local causes; 
and the official statement of this conclusion has been sufficient to quiet 
alarm and prevent adverse action by foreign countries. There has been 
less disease of all kinds than formerly among our animals, and happily 
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many of the contagious diseases common or occasional in other conn- 
tries do not exist at all with us. * 

This division also maintains a corps of correspondents, the object 
being to have one or more in every county of the United* States, from 
whom information is collected as to the condition of live stock, the 
diseases from which this industry suffers, and the various conditions in 
regard to which the farmers need additional knowledge. This enables 
the Bureau to keep in touch with the stock-raisers, and encourages 
them to correspond with it in those cases where it can be of service to 
them. The division is, therefore, to some extent, a bureau of informa- 
tion, and as such is growing in usefulness as its methods are perfected, 
and as its employes become more familiar with the wants of the people 
who apply to it. 

This division is also charged with a sui)ervi8ion of the expenditures 
and accounts of the whole Bureau, a service which is absolutely nec- 
essary because of the great extension of the work and the large num- 
ber of employes stationed in various parts of the country. 

QUARANTINE DIVISION. 

Stations securely inclosed and provided with suitable sheds, yards, 
and conveniences for the care of stock have been maintained for the 
ports of Boston, jS"ew York, and Baltimore. Cattle brought 4x) these 
ports have been quarantined for a period of ninety days from the date 
of arrival at the station. Although the number of cattle imi)orted dur- 
ing the year has not been large, tha quarantining of them has been a 
necessary precaution to prevent the possible introduction of contagious 
diseases from foreign countries. The large expenditures which have 
been made by this country to exterminate such diseases from its bor- 
ders have made this precaution of special importance to prevent the 
possibility of the reinfection of the United States. 

In addition to the quarantine of cattle, a quarantine of fifteen days has 
been required upon all sheep andswinebrought into the United States at 
these ports. The number of pure-bred sheep imported has been largely 
increased over that of other years, which also makes this precaution of 
detention under veterinary inspection especially imi>ortant and desir- 
able- When the demand for pure-bred animals is in excess of the supply, 
the tendency of those engaged in the business is to exercise less care 
to select only healthy animals and guard them against exx)osure to dis- 
ease. The importation then becomes purely a business enterprise, in 
which many speculators engage with a manifest desire to curtail ex- 
I)enses without especial regard to the ultimate loss which might result 
to buyers. The need for careful inspection under Government control 
is, then, more apparent. No important cases of disease have developed 
in either of the quarantine stations, and the vigilance of the oflScers of 
this Department has not been relinquished. The uniformly healthy 
condition of our flocks and herds in America makes it imperative that 
a strict oversight should be placed over all animals brought from foreign 
countries, to prevent the introduction of such exotic maladies as woidd 
lead to heavy losses, or possibly ruin an important industry. 

PUBLICATIONS. 

I take pleasure in calling attention to the great value of, and unprec- 
edented demand for, the Special Eeport on Diseases of the Horse, 
written by the most eminent veterinarians of this country, and issued 
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as one of the puljjications of this Bureau. If we may judge by the 
character of letters received commending this T^ork, it is within bounds 
to say that it is one of the most useful publications ever issued by the 
Government, and that it is worth to the people of the country the 
entire sum appropriated to the Department of Agriculture for the 
year. A similar work will soon be issued on diseases of cattle, which 
it is expected will be of equal value. 

The demand for the Special Beport on the Animal Parasites of 
Sheep has continued during the year, and has only been exceeded by 
that for the Report on the Diseases of the Horse. The preparation of 
the two volumes just mentioned was, to some extent, a variation from 
the precedents established in the Department of Agriculture. It was 
an endeavor to go beyond the monograph, and give the farmer a book 
of reference on a more extended subject. The unusual success of both 
publications shows that there is a popular demand for information in 
this fonn, and that the monographs alone are not suflScient to supply 
all the needs of our farmers. There is undoubtedly a field for both 
classes of publications. The monograph is the best form in which to 
present new information and the results of original scientific investi- 
gations. It is necessary in order to keep the agriculturist abreast with 
the times. But every farmer must have a wider range of knowledge 
at his disposal than he can obtain in the form, of monographs; and he 
must have this knowledge classified and condensed if he is to obtain 
the full benefit of it. It is to supply this want that the volumes of a 
more general nature ^re now being issued. The monographs, however, 
will be continued as the proper form in which to convey new informa- 
tion on each individual topic, and their substance will eventually be 
incorporated in revised editions of the more comprehensive volumes. 
The Sixth and Seventh Annual Reports of the Bureau are comprised 
in one volume, which is now in press, being published by special 
authority of Congress. A special report on sheep husbandry, prepared 
with much care, is nearly ready for the printer. A monograph on swine 
plague has recently been issued, and one on Southern cattle fever, bet- 
ter known popularly as Texas fever, is nearly ready for the press. 
These two monographs contiiin the investigations of the Division of 
Animal Pathology on these subjects, investigations which are so im- 
portant and comprehensive as to revolutionize previously accei)ted 
views in regard to the nature of these two diseases. The material for 
other equally important reports is being rapidly accumulated. There 
is a large field of information bearing upon various branches of the 
animal industry which has heretofore been neglected for the most part 
in this country, and as a result there is more dissatisfaction and depres- 
sion in this industry than is justified by the condition of the various 
markets. It is a period of sharp competition in the markets of this 
country and of the world, and those farmers can only reach the highest 
degree of success who are able to avail themselves of all the knowledge 
bearing upon their business, and particularly of the latest results of 
scientific investigations. 

The following brief account of the investigations conducted under 
my direction into the nature of the infectious and parasitic diseases 
of animals, by Dr. Theobald Smith, Chief of the DiAdsion of Animal 
Pathology, and by Dr. E. A. de Schweinitz, contains a review of the 
more important scientific investigations. 
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INVXtSTIGATION OF INFECTIOUS DI8BASBS OF DOMESTICATED 

ANIMALS. 

By Dr. Theobaxi> Smith. 

The work of investigating commanicable diseases of domesticated 
animals has been continued throughout the year at the laboratory and 
the experiment station. 

During Au^st the laboratory was transferred from the attic of the 
general buildmg to a newly erected house two squares removed. The 
old quarters had been wholly unsuited to the work, and it was only by 
patient, persevering labor that the various disadvantages could be 
minimized in their injurious effect on the work. The great fluctuations 
of temperature in winter made it impossible to carry on delicate work 
with the apparatus on hand. In summer the high temperature of the 
rooms also interfered with certain kinds of work. Lasfly, it was unde- 
sirable to carry on work with animal diseases communicable to man in 
the Department building. These difficulties have been largely removed 
in the new laboratory. This has found a home in a brick building 33 
feet wide and 50 feet deep, consisting of tUree stories and a basement. 
A boiler in the rear supplies enough power to run a vacuum and an 
air-pressure pump, besides supplying the building with steam and hot 
water. 

In the basement are kept the smaller experimental animals, so indis- 
pensable in the investigation of the causes of infectious diseases as well 
as of preventive and curative agents. On the first floor are two 
rooms, one devoted to the study of animal parasites of domesticated 
animals, and in charge of Dr. O. W. StileS. The other contains the 
books, periodicals, and desks of the assistants of the laboratory. The 
second floor is set aside for pathological and bacteriological work, 
while the third is devoted to chemical work, and in charge of Dr. E. 
A. de Schweinitz. 

The exx)eriment station, in charge of Veterinarian F. L. Kilborne, has 
occupied the same grounds since 1884, when it was briefly described in 
the first annual report of the Bureau of Animal Industry. It has since 
then been improved by a few necessary wooden structures, in which 
experiments on large animals, autopsies, and other work which can not 
be done in the laboratory or away from the experimental animals is 
carried on. The separation of station and laboratory, though at pres- 
ent unavoidable, causes more or less loss of time, since the work 'is 
practically one in both places. It likewise necessitates a more artificial 
division of labor in the investigation of diseases than is often desirable. 
The following pages are devoted to a brief account of the work done 
during the year, and of the practical inferences which may be drawn 
therefrom. The complete details of the experiments are passed over 
to be published when the work has been finished. 

As the investigation of infectious diseases is being carried on the 
world over, it is becoming more and more manifest that their nature is 
very complex. Each disease has its own special peculiarities, which 
can be discovered only by prolonged patient research. The discovery 
of the specific bacteria or other microorganisms belonging to each 
infectious disease is but the beginning of our knowledge. It then 
becomes necessary to study the life of these microorganisms, their 
mode of existence outside of the body, the changes they pass through, 
and the manner in which they gain access to the body. It becomes no 
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less necessary to study the conditions of the body by which disease is 
either called forth or prevented. It is necessary, in other words, to 
find out why certain animals take a disease and others not, and, after 
we have found out why, to put the susceptible in the same condition 
as the insusceptible. We either endeavor to vaccinate or else to put 
them in such healthy surroundings as will enable them to remain well 
even in the presence of certain disease germs. 

These few statements illustrate the difficulty of the subject, and they 
also indicate that in order to become a successful breeder of animals a 
certain education is required nowadays, especially with reference to the 
more common universal facts about bacteria and about disease in gen- 
eral. This education becomes the more imperative, since the growing 
intercourse between different parts of our own country and between 
our country and other countries affords an opportunity for the dissem- 
ination of new plagues and diseases of whose existence we had no 
information hitherto. The farmer, through his knowledge of the general 
laws governing infectious diseases, may thus be able to prevent the 
occurrence of many otherwise unavoidable calamities. 

It must be evident, however, to all unbiased readers that the growth 
of our knowledge concerning infectious diseases is exceedingly slow, 
owing to the difficulties to t^ overcome in investigations. The objects 
to be investigated are so minute that they stand at the Umits of our 
vision even when armed with the most i>owerful microscopes which the 
world to-day produces. Theinformation concerning them is little moi'e 
than ten years old, and frequently has to be modified after repeated 
investigation with more exact methods. The facts of one year must be 
expanded another year, and the practical deductions readjusted. To 
illustrate this we may cite our experiences with hog cholera. When the 
bacillus of this disease was "first discovered and its life history studied 
in 1885, it was taken for granted, in harmony with the views then pre- 
va»iling, that this bacillus would be always the same wherever found. 
But it was soon determined that it varied considerably in it« viru- 
lence. Some varieties had so little disease-producing x)ower when in- 
oculated into animals that several new problems arose. Can these at- 
tenuated bacilli ever produce disease under natural conditions: and, if 
they do, what conditions aid them in this work? Not only does the 
virulence of the disease vary with the variable character of the bacilli, 
but the character of the disease itself becomes changed. The bacilli 
are no longer found regularly in the organs where we are accustomed 
to find them, and thus the diagnosis or the determination of the exact 
nftture of the disease becomes a matter of much labor for the bacteri- 
ologist Similar exi)eriences in investigations of swine plague will 
be given farther on. 

These statements will, it is thought, make i>lain how our increasing 
knowledge demonstrates that each disease has features of its own 
which can not be presumed to belong to other diseases without careful 
investigation. It will likewise be readily inferred that it is often nec- 
essary in collecting our information to make apparently wide excur- 
sions from the object to be investigated in order to secure a sufficiently 
broad and accurate basis for the work to be done. This is not infre- 
quently prepared for us by the investigations of other workers, espe- 
cially in Germany and France, both in the field of human and aniro^ 
diseases. But we are as frequently compelled to prepare such a basis 
ourselves. It thus becomes necessary to extend the work over a period 
of several years before it is safe to draw any conclusions whatever. It 
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need'not be insisted on, therefore, that hasty generalizations .may be 
more injorions than none at all. With these introductory remarks we 
proceed to a brief review of those subjects which received special atten- 
tion during the year, 

SWINE PLAGUE. 

In the course of the year a special report of 160 pages was submitted, 
which embodied all the investigations which we have had the oppor- 
tunity to make. In this report the records of the experiments and 
observations are publishecl in ftill, and we give now only a brief sum- 
mary of the practical deductions, which may bo of value to those inter- 
ested in rearing swine. 

The investigations had led to the conclusion that there is a disease of 
swine mainly limited to the lungs different from the cholera. This 
disease is largely associated with hog cholera, so tliat it is impossible to 
estimate what percentage of the losses are due to it. Its distribution 
seems to be as wide as that of hog cholera. It is paused by bacteria, 
readily distinguished from hog-cholera bacilli in a variety of ways. 
These bacteria in pure cultures can be mmle to i)ro(luco by inoculation 
the disease itself in healthy animals. Moreover, the disease is coni- 
mouicable, as- was demonstrated in 1890, by placing healthy and dis- 
eased pigs in the same i>en. The undoubted case of swine plague pro- 
duced in this way is described in the Special Report, on page 09. The 
proof that swine-plague bacteria do produce a fatal infectious disease 
is thus complete, and any further discussion of this part of the subject 
is useless. The pi-Oblems which have arisen in connection with this 
disease, as to its origin, its ct>mnmnicability, its prevalence, its mor- 
tahty, have been greatly complicated by its fi'equent association with 
hog cholera. N'evertheless we have gained some important knowledge 
which, though by no means complete in itself, is destined to shed light 
not only on this disease, but on kindred diseases of other domesticated 
animals. 

As far back as 1887 the writer, having studied the proiKjrties of the 
Bwine-plague bacteria, found tliem very perishable. The question then 
arose how they were transferred from animal to animal and from x)lace 
to place. If they perish quickly in the soil and water by drying, etc., 
it seemed very likely that they were communicated chiefly by animals 
themselves. We examined the mouth and throat of various herds of 
apparently healthy swine, and found in some of them bacteria not dis- 
tinguishable from those of swine plague, excepting that they were, as 
a rule, less virulent. We then extended our investigations to other 
domestic animals and found that in their air x)assages the same kind of 
bacteria were frequently present.* In some animals, as in cats, for 
instance, they were of exceptional virulence. We thus came upon the 
important fact that in the mouths and upper air passages of cats, dogs, 
cattle^ horses, and pigs, bacteria exist which are practically identical, 
hut which may vary considerably in virulence, or disease-producing 
power. This implies a wide distribution of this group of disease germs, 
if it should bo found that the same condition of things prevails in 
different regions and latitudes of our country. We have thus far ex- 
amined only animals from the District of Columbia and a few Western 
steers, so that we are not yet entirely prepared to assume a similar 
distribution over the whole country. 



"* See Swiue Plague Report, p. 151^ for details of experinieuta. 
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Given these facts concerning the distribution of this group of swine- 
plague bacteria and their varying virulence, we may assume as probably 
true that — 

(1) Swine are being constantly exposed to these bacteria by coming into contact 
with other domes ticate<l animals. 

(2) Swine are not likely to bo infected by attenuated or but slightly virolent 
varieties of these bacteria unless the infection is aided by other causes of a debili- 
tating character. 

(3) Very virulent varieties of swine plague may produce extensive outbreaks, and 
hence the same preventive measures are necessary which have been laid down for 
hog cholera. 

(4) In many epizootics of swine disease both hog-cholera and swine-plague bacteria^ 
as well as the respective lesions of these bacteria, coexist. Such mixed diseases indi- 
cate wide distribution of these two kinds of bacteria. 

(5) The same group of bacteria produces disease in different domesticated animals, 
and we may safely assume the occasional transmission of such disease fbom one spe- 
cies to another. 

In the following imges we have endeavored to discuss and illustrate 
the^epropositionsjufet laid down. In so doing we are well aware of 
the fact that they are not yet iuUy demonstrated. In applying facts of 
science, it is often necessary to anticipate actual demonstration of a 
presumed truth, especially when we are thereby put on the conserva- 
tive side, and our attention aroused to probable dangers in the fature. 

(1) If we assume that the majority of swine are exposed to swine- 
plague bacteria in one of the vafrious ways indicated, and that only a 
small number succumb to the infection, there must exist certain favor- 
able or unfavorable conditions. These pertain either to the animal or 
to the bacteria, or to both together. 

The conditions which make animals more susceptible to infection are 
as varied as the conditions which reduce their vitality. The importance 
of rearing and keeping animals in such a manner as to produce and 
maintain a healthy action of the various functions of the body has not 
been insisted upon with as much emphasis as it deserves, owing to the 
somewhat overshadowing influence which the study of pathogenic bac- 
teria has exerted upon all minds. It is evident, however, that veter- 
inary hygiene has much to do with the decline of large epizootics, not 
only by keeping away the germs of the disease, but by enabling the 
animal body to resist their attacks. Of those conditions of swine which 
invite disease very little is as yet positively known, and we simply call 
attention to a few to arouse the interest of those who are in position to 
make observations. 

There have been indications during the course of experiments at the 
Bureau Station that the breed may have some influence in predisposing 
to infection. As an illustration, we may cite an experiment in vaccina- 
tion of swine against hog cholera carried on at the station in ISSO-IH).* 
The vaccination, which consisted in subcutaneous inoculation of cul- 
ture liquid, seems to have had no effect; for, when the time for expo- 
sure came, practically all pigs from one lot succumbed and all from 
another lot sur\ived. The latter were Essex grades reared in pens; 
the former, grades of mixed Jersey Reds and Chester Whites not raised 
in pens. While it is impossible to give any facts as to the relative 
resistance of different breeds to swine diseases, it is a subject which 
should receive the due consideration of swine-breeders, esi)ecially in 
those States where swine diseases are more or less stationary. Age is 
another important element. We have found a decided difference in the 
susceptibility to both hog cholera and swine plague in favor of older 



* Report of the Secretary of Agriculture for 1890, p. 110. 
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swine. This element of age is familiar to all with reference to certain 
human maladies, such as scarlet fever, measles, diphtheria, and some 
other diseases which preferably attack the yonng. 

Feeding is perhaps the most imx)ortant factor in predisposing swine 
to disease. The assimilation of large quantities of food and its conver- 
sion into fat seems to be the one essential ftiuction of swine. This ^oes 
on to such a degree as to lead to pathological conditions after a time. 
Not only the ingestion of large quantities of food, but of one kind for a 
long time, is in itself opposed to the habits of such omniverous animals. 
Besides overfeeding upon one kind of food we have the uncleanly sur- 
roundings in which swine are apt to be kept, contributing materially to 
the collection and maintenatice of bacteria of various kinds, which 
may be injurious. In addition to the unhealthy modes of existence to 
which swine are subjected, and partly springing from them, are certain 
pathological conditions induced by animal parasites of different kinds. 
The life history of some of the most important parasites infecting 
swine is still to be elucidated. As a rule, we have found in our 
I)ost-mortem examinations a larger number and variety of internal para- 
sites in those herds which have been allowed to run freely than those 
brought up in pens* The opportunities for infection seem to be much 
greater in the former case than in the latter. 

As to the damage done by parasites it is difficult to form an accurate 
estimate from ordinary observation. Obvious damage maybe done in 
the air passages by lung worms {^Strongylua paradoxus)^ and in the 
small intestine by Ascaris and Eclitnorhynchns. The lun g worms may be 
met with in all seasons of the year in swine up to three mouths old. They 
invariably inhabit the terminal portion of the two large bronchi of the 
principal lobes. Here there is generally a partial or total occlusion of 
the bronchus for 1 or 2 inches from the caudal border of the.lobe,* due 
to thelung worms and the enveloping mucus. In some cases the occlu- 
sion is followed by collapse and broncho-pneumonia of the lobes supplied 
by the bronchus and its branches. The hepatized lung tissue assumes 
a bright or^)ale red color. When the lung worms are very abundant 
larger branches of the same bronchus become filled with the parasites, 
and the broncho-pneumonia may extend over a greater portion of the 
principal lobes. That lungs in this condition are more susceptible to 
the invasion of swine-plague bacteria will be generally admitted. The 
bronchitis, begun where the lung worms mature, may extend after a 
time into the other air tubes. 

Another question arises with reference to lung worms. Do they 
carry infectious germs into the lungs t This question can not be 
answered until more is known of the life history of these parasites. 
Meanwhile the evidence would hardly supi)ort the opinion that they 
introduce the virus. The pneumonia usually begins in the small 
ventral lobes and travels from them, while the lung worms begin their 
injurious work in the principal lobes farthest removed from the ventral 
lobes. All that can be said is that they may make the lungs more sus- 
ceptible to the disease. 

In the intestines Ascarides are not infrequently found extending into 
the conunon bile duct from the duodenum. Some even enter the gall 
bladder, while others imbed themselves in the ducts coming from the 
various lobes of the liver and completely obstruct the flow of bile. The 
JEchinorhynchus is well known as attaching itself to the mucous mem- 
brane of the small intestine and producing ulcerous depressions, simu- 
lating those of hog cholera. 

That there may be other predisposing causes at certain seasons of the 
year, such as obscure malarial diseases due to protozoa, the invasion of 
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the muscular svstein by psorospcrmia (sarcosporidia), trichinae, etc^ 
need simply to be mentioned, 8iuce no positive evidence is at hand. 

The most important factor in the productioii of swine plagae and hog 
cholera is the virulence of the bacteria. In the r^>ort referred to much 
experimental evidence is presented to show how much the disease-pro- 
ducing power of swine-plague bacteria from different outbreaks may 
vary. The same is true of hog-cholera bacilli. It may be laid down as 
a general rule that the more virulent the bacteria the more severe tbe 
resulting epizootic, and the greater the mortality. While a more atten- 
uated variety of bacteria may spare the older and more hardy animals 
of a herd, these will succumb to a more virulent variety. Attenuated 
or weaker varieties of swine-plague bacteria may attack the young and 
the badly kept swine, those infested with parasites and those of poorer 
breeds, while the stronger may not become diseased. This may explain 
s^so why some herds of swine are destroyed and neighboring onee 
escape, although both may have had the same opportunities of infection. 

How do we know that some of these bacteria have more disease-pro- 
ducin g powers and others less f This problem is solved by experimental 
inoculation of swine and smaller animals. We have alre^y called 
attention to the various grades of virulence among hog-cholera baciilL 
The same statements apply to swine-plague bacteria. In the report 
quoted, cultures oi swine-plague bacteria &om Germany w^re shown 
to be the most virulent, for they were £attal when only a small quantity 
was introduced under the skin. Of our own varieties none produced 
disease when introduced under the skin (excepting in a single ca^se), 
but it was necessary to inject them into the blood or into the lungs to 
produce a fatal result. 

There is an important practical lesson to be drawn fiixmi these fads. 
Although there may be infections swine diseases in a given locality 
which carry off now and then a few animals, such disseises may n<^ 
become widely distributed because not sufficiently virulent, ajid partica- 
larly well kept herds or certain breeds may escape disease even though 
exi>osed to infection. But what is to prevent a very virulent variety of 
hog-cholera or swine-x>lagne bacteria from being brought' into such a 
localityat any time, of developing into an epizootic, and ^sweeping off 
animals whether old or young, weak or strong! The act^l existence 
of disease should not close the eyes of swine-breeders to even greater 
dangers due to the importation of still more \irulent and destructive 
varieties of the same disease. In other words, even the constant pres- 
ence of swine disease should not make the owners of herds ea^^less in 
the application of preventive measures. 

(2) If, then, it is very important to guard against the importation of 
swine-plague bacteria in diseased herds as having the highest degree 
of virulence, what are the vehicles by which such swiue-plagoe bac- 
teria arc conveyed from place to place? 

In the Report on Swine Plague it was pointed out that swine-plagae 
bacteria are far less hardy than hog-cholera bacilli. The former perish 
rapidly in water and in liquids unsuited to their multiplieation. They 
survive drying for a few days only. In general, they speedily di«ai>- 
pear after they have left the body of dis^ksed swine, and it is highly 
doubtful whether they would survive a month in the soil or in pens. 
Such agencies as streams, manure, etc., which may distribnte hog- 
cholera bacilli over considerable distances, are of restricted importance 
in swine plague. The chief danger lies in contact with diseased or 
infected swine. Intermediate carriers of iufection can only act lor & 
short time, while swine may harbor disease germs for mouths in local- 
ized inflammations, such as abscesses under the skin and in tbe joints 
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and it is possible that they may vegetate on the mucous membranes of 
the oir passages indefinitely. 

Swine must thus be regarded as the chief vehicle of infection. This 
may be conveyed directly from diseased to healthy animals; it may be 
conveyed by those which have passed through the disease, and hence by 
c^er tQ younger swine. It is safe to assume that any swine which have 
at any time been exposed to swine plaguy (or hog cholera) are liable to 
convey the disease, because we do not know when the specific disease 
germs leave the body. 

Other sources of danger are i^ailroads leaving fresh manure in differ- 
ent places, the vicinity of slaughterhouses, rendering establishments, 
or any other places where the viscera of swine may be scattered or 
where numbers of living smne are temporarily housed. If we bear in 
mind the wide distribution of infectious swine diseases it is easy to 
believe that in any large herd of swine collected from different localities 
there are always liable to be some diseased or infected. It is essentiaL 
therefore, in guarding against disease, to look with suspicion upon au 
swine the history of which is not known, to some extent at least. 

There is a practice current in some parts of the country of gathering 
together herds of young pigs from various localities through the inter- 
vention of dealers. In regions where swine diseases are prevalent much 
of the time, and where the virus never dies out, this is a si)ecially dan- 
gerous practice. While swine may not be visibly diseased, or may 
simply appear sonxewhat unthrifty, they still may carry the seeds of a 
virulent outbreak within them which need but a little time to gain the 
required momentum. The mild character of a disease in any one animal 
is no evidence of the character of the germ j for this mildness may be 
due to a very virulent germ acting upon a highly insusceptible animal 
and causing a more prolonged chronic disease. In fact, these partly 
insusceptib^ animals are the most likely to appear in the markets, 
because they are the remnants of herds destroyed by disease. We have 
frequently been able to demonstrate by experimental inoculations the 
general accuracy of these statements. Thus, bacteria obtained from 
' inoculated cases in which the disease had taken a more chronic course 
had not lost any of their virulence. In experiments bearing on vacci- 
nation we have been able to increase the insusceptibility of rabbits and 
guinea-pigs so that virulent bacteria produced only a mild form of the 
disease, prolonged from days to weeks and even months. Yet the bac- 
teria cultivated from such cases and injected into animals not vacci- 
nated showed no loss of virulence. Again, we have found swine plague 
bacteria in swine inoculated two months previously but apparently well 
at the time of examination, and in case of hog cholera we have found 
the bacilli in the organs of swine six to seven months after apparently 
unsuccessful inoculations. These bacteria possessed the original viru- 
lence. 

The question has frequently arisen in the course of these investiga- 
tions, Whether the bacteria are ever introduced into herds in the foodf 
This involves another question, Wliether hog-cholera or swine-plague 
bacteria do exist independently of diseased or healthy animals? As to 
both kinds of disease germs there is at present no evidence to show 
that they live outside of the animal organism, except temporarily, and 
that, if the food happens to be infected, the infection has come from 
animals directly or indirectly, and that it is simply a question of time 
whether such infection is still in a living condition or not. Food, how- 
ever, may be infected with other pathogenic bacteria which may become 
dangerous in producing secondary and i>erhaps fatal lesions in animals 
already diseased. 
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(3) We have repeatedly called attention to so-called mixed diseases 
in which both hog-cholera and swine-plague bacteria are found. .This 
can only be explained by a wide distnbution of both hog-cholera and 
swine-plague bacteria. The practice, already alluded to, of purchasing 
pigs from many herds and localities and bringing them together to be 
fattened as one herd is the most successful method of bringing jirarious 
grades of pathogenic bacteria together and of producing a mingling of 
two diseases. These mixed outbreaks may develop in other ways sdso. 
The disease may begin as hog cholera and become subsequently com- 
plicated with swine plague, or the reverse maybe true; the disease may 
begin as swine plague and become complicated with hog cholera. In 
either case the most virulent variety will probably start the disease, and 
any attenuated hog-cholera or swine-plague bacteria, which are latent 
in someof the animals of the herd or have not yet been killed out of the 
soil and the surroundings from a former outbreak, may start into activity 
and thus produce a more fatal mixed disease. It is evident that such 
secondary attacks of attenuated bacteria would not take place if the 
animals had not been weakened by the primary disease. This may be 
the only way in which the great majority of the swine-plague bacteria 
in the air passages of healthy animals can exert any pathogenic effect 
whatever. It is equally diflBcult to understand how attenuated hog- 
cholera bacilli can act without assistance from swine plague unless we 
accept such an explanation as the following: In swine plague some 
cases are usually of a more chronic type. The disease lasts some time, 
and is associated with caseous changes iai the lungs. Any hog-cholera 
bacilli have thus abundant opportunity to enterthe weakened organism 
through the diseased lungs, for instance, and appear after death in 
cultures from the internal organs. For the same reason hog-cholera 
outbreaks characterized by very feeble pathogenic activity of the hog- 
cholera bacilli, and hence of a more prolonged duration and chronic 
character, are usually complicated with swine plague, because the latter, 
even though of a feeble activity, has been able to invade the weakened 
organism and has had time to do so. In virulent outbreaks of either 
disease death may ensue so rapidly that no invasion of the other disease 
takes i)lace. These statements presuppose, of course, that both kinds 
of bacteria exist in the surroundings of the herd. 

There are no facts at hand to indicate any difference in the distribu- 
tion of these two plagues. The localities where either one or both 
plagues have been determined by bacteriological investigations may be 
tabulated as follows: 



Locality. 



By the Bureau of Animal InduAtry : 

Difltrict of Columbia, nnmerons outbreaks, 1885-'00 . 

Maryland, various outbreaks, 1885-'90 

Virginia, various outbreaks, 1885-'90 

Nebraska, 1886 

Illinois (Gcnesoo), July, 1886 

Illinois (So<loru8), September, 1886 , 

Illinois (Ottawa), November, 1891 

Iowa, December, 1886 

Iowa (Mason City), November, 1888 

New Jersey (Johnson burg), October, 1887 

New Jersey (Pleasantv'llle), July, 1890 

Missouri (Cliillicothe), 1890-'91 

Nebraska (188^*88), by Billings 

Maryland (Baltimore), by Welch and Clement 

South Carolina, by Boltou 

iniuois, by Burrill 

Kentucky, by Burrill and Shakeapoare 

Massachusetts (near Boston), by J. A. Jefiries 



Character of plague. 



Hog cholera . 

...do 

...do 

...do 



Hog cholera . 



•(?) 

t(?) 

(f) 
Hog cholera . 

do 

...do 

...do 



Swine plague. 
Do. 
Do. 

Do. 
Da 
Do. 
Do. 
Do. 

Do. 
Do. 
(t) 
Swine plague. 

Do. 
Da 
Da 



* The investigation in Iowa did not bring to light any hog-cholera bacilli, though the lesions sag* 
gest the presence of attenuate<l forms not acces.<iible Wthe usual methods. 

tin this small outbreak bacilli closely resembling those of hog cholera wore found in the spleen. 
Their virulence, however, was very feeble. Subcutaneous inoculation had no efibct on rabbits. 
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(4) The question whether the different species of domesticated ani- 
mals on a farm may take from or transmit to swine the disease which 
we have been considering is of very great importai\ce in view of the 
changing conditions of live-stock interests, which are going on in dif- 
ferent directions in various parts of our country. 

The problem may be stated as follows: Uas the bringing together of 
different species of animals for the purposes of feeding, etc., on the 
same ground, a tendency to increase disease in one or tlie other species! 
Will swine take swine plague from cattle, and will they transmit it to 
sheep and horses, for example, or is the reverse ever observed? 

Investigations and observations during the past thirteen years lend 
some color to such possibilities, and it becomes necessary at least to call 
attention to those engaged in raising and keeping farm animals to what 
has been determined in this direction, and to arouse their interest in 
the investigation of outbreaks of swine plague, especially as regards 
the immediate causes. 

In tlie saminer of 1878 there appeared lu tlireo royal game preserves, in the vicinity 
of Munich, in Bavaria, a very fatal epizootic anion^ip the wild boars and deer, of vrhicn 
234 boars and 153 deer perisned.* It was also noticed that even after the plague iu 
tbo parks had apparently died out, dieoase among cattle in the neighborhood ap- 
peared, and this, according to the observations of veterinarians, was identical with 
the disease observed among the g^mo in the parks. 

The disease was very acute, lasting from twelve to thirty-six hours in the majority 
of cases. The chief lesions were croupous pneumonia, pleuritis, pericarditis, and 
mediastinitis. In cattle the disease appeared in two forms. In one a swelling was 
observed on Jhehead, the face, the nocK, or in the tongue, which assumed enormous 
proportions m sii to twelve hours, and led to suft'ocation. The swelling was due to 
serous or serous and hemorrhagic infiltration. In the other form, in addition to the 
pneumonia, pleuritis, and pericarditis observed in the game, there was always pres- 
ent A severe hemmorrhagic inflammation of the small intestines. At this time bacteri- 
ological methods were still undeveloped, and nothing is known of the nature of the 
bacteria causing this outbreak save the fact that they were not anthrax bacilli. A 
number of inoculations were made upon various animals, which testify to the ex- 
treme virulence of the specific bacteria. 

Rabbits died six to eight hours and sheep and goats thirty to thirty-six hours after 
inoculation. Two old horses died after subcutaneous inoculation with blood from 
cattle iu a very short time. A young steer one and one-half year old was fed with 
a thimbleful of the intestinal contents of a calf which had succumbed to an cnor- 
mooA swelling. The steer died in fifty-four hours with pneumonia and pleuritis. A 
pig inoculated subcutaneously over the left shoulder with a few drops of blood died 
m twenty-two hours. Besides an extensive erysipelatous swelling starting from the 
point of inoculation there was beginning fibrinous pleuritis. 

The disease reappeared iu the following years, either sporadically or in restricted 
outbreaks. In 1^9 and 1880 it was observed among domesticated animals alone; in 
1881 among the animals in the game preserves. In 1885 Kitt t published some in- 
vestigations which were destined to throw more light upon this new plague. With 
blood from an outbreak amon^ cattle resembling the epizootic described by BoUin- 
ger, Kitt made some inoculations upon small animals. Of mice, rabbitil, guinea- 
pijBfs, and one pigeon inoculated, tbo mice and rabbits died within twenty-four to 
thu4y-8ix hours, the pigeon in thirty-six hours. The guinea-pigs were not aflfected. 
Lesions were in general absent. The blood contained large numbers of bacteria. 
Sabseqnently the spleens of an ox, a young pig (of which eight had died), and a 
horse which had succumbed in the same locality, showed on microscopic examina- 
tion the same bacteria, whoso virulence tested on rabbits was likewise the same. 
In a cow inoculated subcutaneously over the left shoulder an extensive inflamma- 
tory oedema of the inoculated shoulder appeared, which extended over the entire 
left limb. The swelling later became converted into an abscess, but the animal did 
not die. 
^ Of tpecial interest is the subcutaneous inoculation of a pig with a minimum nuan- 
tity of mouse's blood. From the place of inoculation on the right thigh a bluish 
discoloration of the skin spread over the whole body in spots and patches, while 



* Bollinger. Ueber eine neuo Wild- und Kinderseuche. Miinchen, 1878. 

t Uebereine experimentelle der Rinderseuche (Bollinger) iihnliche Infectionskrank- 
heit. SitzuQgsberichto der Gesellschaft fdr Morphologie und Physiologic in Miin- 
chen, 1, 1885, s. 140-168. 
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there was considerable ewelling at the place of inocnlation. Tlio pig waa dead in 
twenty-four hoars. The anto^sy revealed^ in addition to thelaaions mentionodf exu- 
dative plenritis and peritonitis, congestion of the mucoos membrane of the upper 
air passages and of the stomach. A goat inocnlatod sabeutaneously in the same 
manner was afflicted with extensive local inflammatory oedema and died within two 
days. A horso inoculated subcutaneously in the neck with a suspension from an 
a^ar culture, derived originally from the mouse, died within one and one-half days 
with extensive local reaction, fluid blood, ecchymoses on heart, pleuritis, and peri- 
carditis, and beginning inflammation of the mucosa of the stomach. The bacteria 
found by Kitt have a marked resemblance to swine-plague bacteria, and their patho- 
genic effect on pigs and smaller animals is identical with that of very virulent swine- 
plague bacteria. 

A disease probably identical with the foregoing was described by Oreste and 
Armanni, * as occurring among herds of young bunaloes in Italy. The disease ap- 

Crs very suddenly, and the animals attacked may die in from twelve to twenty-four 
irs. The symptoms are high temperature, rapid and feeble pulse, discharge of 
mucus from nose and mouth, associated with a local swelling on the head and face 
which leads to suffocation. The specific bacteriaseem to be identical morphologically 
with swine-plague bacteria. The disease can be reproduced in young buffaloes by 
inoculation of cultures. It was similarly produced in a colt, a cow, a sheep, and in 
mice, rabbits, guinea-pigs, i)igcona, and fowls. Death ensued in all animawin from 
one to three days. Of two young pigs inoculated one died, the other survived. 

In France, Galtiert has found pneumo-enteritis of swine associated with a similar 
disease in sheep which came into contact with them. While there is much in favor of 
his assumption that the infection passed from the swine to the sheep, the descrip- 
tion of the specific bacteria and of the methods of inoculation are not suflScieutfy 
complete ana thorough to bring conviction as to the transmission, or furnish any 
definite information concerning the nature of the bacteria found. A few suggestious 
thrown out liere and there are sufficient, I think, to permit usto exclude hog-cholera 
bacilli and regard them as belonging to the group under consideration. 

These varions investigations are of great importance in sHowing that 
some infectious diseases may either attack several species of domesti- 
cated animals at the same time, or be inoculable from one species to 
another. What is of special significance in the first two investigations 
is the extreme virulence of the bacteria. The same may be said of the 
Italian buffalo disease. The bacteria causing these outbreaks are, so 
far as it is i>ossible to ascertain from the descriptions, all members of 
the swine- plague group of bacteria. 

There is another cla^s of infectious diseases due to bacteria of the 
same group, which produce specific diseases among certain species of 
domesticated animjJs, but which diseases are not known to be commu- 
nicable to other species. Among these are fowl cholera, rabbit sep- 
ticaemia, and a peculiar form of pleuropneumonia in cattle, which Poels 
has called " septic pleuro pneumonia.'^ During the past three or four 
years the writer has examined in the laboratory of the Bureau of Ani- 
mal Industry a small number of lungs from cattle affected with pneu- 
monia, from which bacteria x>ractically identical with swine-plague 
bacteria were isolated. A description and discussion of these forms of 
pneumonia in cattle will be reserved for a future report. 

There is thus a wide distribution of diseases among domesticated 
animals due to a group of bacteria closely resembling and probably 
identical with swine-plague bacteria. Some diseases attack sevei^l 
species at the same time; others are, so far as Ave know, restricted to 
one si>ecies. We have also seen that there is a wide distribution of 
attenuated varieties among the same domesticated animals in the 
healthy state, inhabitiug, so far as our investigations have gone, the 
upi)er air passages. Some observers are inclined to regard these differ- 
ent bacteria as practically the same. Hiippe has projwsed the name 



^ At ti del R. Institute d'incoraggiamenti alle scieuze naturali, etc., 1887. For a 
brief account see aisc Journal de Mddecine V6t6rinaire, 1887, p. 585, and Baomgar- 
ten's JaLrcsbericht for 1887, s. 124. 

t Journal de U6d. V<5t., 1889, 2)assim. 



Digitized by 



Googk 



INFECTIOUS DISEASES OF, ANIMALS. 55 

Septiccemia hccniorrhagica for all the forms of disease caused by them. 
Otiier observers hesitate to accept at present this unifying explana- 
tion. For practical purposes the following explanation, based on quite 
extended study of this group of bacteria, may serve as a i)rovisional 
guide in the prevention of disease : 

The real test of the i>ower of any bacteria to produce disease is viru- 
lence. The greater the virulence the more liable will be the disease to 
spread from one species to another. This is strikingly illustrated by 
the WildseucJie of Bollinger. The relative virulence can be accurately 
determined only by careful series of inoculations upon small and large 
experimental animals, performed in precisely the same way in each 
case with pure cultures of the bacteria. Again, the power of a given 
disease to pass from one species to another frequently remains un- 
noti(^ed, partly because in many cases there is not sufficient opportunity 
for such transmission. The nature of food required for each, and other 
conditions lead to specialization in stock-raising, and tend to restrict 
each species to its own pasture ground. 

It is not unreasonable to supjwse that bacteria living in the air pas- 
sages of one species, and harmless to it to a certain degree, may prove 
to be disease germs with reference to another species. Thus the atten- 
uated bacteria living in the air x>dssages of healthy cats, dogs, pigs, 
and cattle are all fatal to rabbits and some to pigs. In general the 
larger and more powerfiU the animals the less effect disease germs have 
upon them. It is, therefore, possible that some of the outbreaks of 
swine disease in the Western States may be due to the cattle with 
which the swine are herded for feeding puri)oses. The bacteria in cattle, 
harmless to them, or perhaps causing only mild disease and rarely 
observed, may prove the starting point of disease for swine. 

While we have no positive demonstration of these statements, it is 
desirable that those engaged in stock-raising should have their atten- 
tion called to the possibilities embodied therein. 

(5) In regard to the general measures to be taken and the rules to 
be observed in the prevention of hog cholera and swine plague, we 
refer the reader to the Eeport of the Secretary of Agriculture for 1888, 
page 156, or the Eeport of the Bureau of Animal Industry for 1887-'88, 
page 148, or the Special Report on Hog Cholera, 1889, page 123. The 
rules and directions there formulated are adapted as well to swine 
plague, for the bacteria, of the latter disease are even more easily de- 
stroyed by various agencies than are hog-cholera bacilli. In the fol- 
lowing pages only the most important points are touched upon. 

The things with which healthy swine should not come into contact 
are, in the order of their importance, first of all, diseased herds and 
animals, strange swine the history of which is not known, offal from 
establishments using carcasses of swine, recently infected ground, rail- 
roads carrying swine, and poDuted streams. Soil and water may be 
infected by living and dead swine or any offal from thom. 

When the disease has actually appeared in a herd the question gen- 
erally arises whether it is worth while to make any attempts to save a 
portion of the herd or to leave them to Iheir fate. As a rule it may be 
stated that it is best to slaughter both healthy and diseased at once, 
and give the surroundings sufficient time to rid themselves of the in- 
fection before Itesh animals are brought into them. If this be not de- 
sirable we should recommend the following measures to be rigorously 
carried out: 

(a) Removal of still healthy aulmaLi to uninfected grounds and pens as quickly as 
possible. 
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(h) Destruction of all diseased animals. 
(e) Careful burial or burning of carcasses. 

(d) Repeated thorough disinfection of the infected premises. 

(e) Great cleanliness both as to surroundings and as regards the food. 

If the animals have been removed to uninfected grounds, careful 
watcliing is necessary to remove therefrom at once all swine which 
show signs of disease. 

Among the various disinfectants which can be recommended are the 
following: 

(1) Slaked limo, in the proportion of about 5 per cent (one-half pound of lime to 
a gallon of water). 

(2) Equal volumes of crude carbolic acid and ordinary sulphuric acid mixed 
together aud added to water in the proportion of 2 ounces to a gallon of water (li 
volume per cent). 

(3) Sulphuric acid, added to water in the proportion of 1 ounce to a gallon. 

(4) Boiling water. 

(5) Corrosive sublimate (mercuric chloride), in the proportion of 1 dnichm to a 
gallon of water (1 to 1,000). 

Solution No. 2 is said to be Inore active if, while the sulphuric acid 
is being added to the crude carbolic acid, the vessel containing the 
latter is placed in cold water to prevent undue heating of the liquid. 

It should be bonie in mind that sulphuric acid and corrosive sublimate 
attack metals, and that the solutions arc best made in wooden pails, etc. 
Corrosive sublimate is also highly poisonous, and the solution should 
not be made stronger than indicated. The lime is, on the whole, the 
best and cheapest, but it may not be desirable to use it everywhere; 
hence one of the others may be substituted. Each of the solutions 
recommended is more than strong enough to kill hog-cholera and swine- 
plague bacteria and they need not be increased in strength. 

When swine have become infected while running over tracts of 
ground, disinfection of such tracts may be regarded as practically im- 
possible. If, however, they have been brought up in pens or in small 
inclosures, disinfection should be thoroughly carried out. The wood- 
work of pens may be disinfected' by exposing all portions, cracks and 
corners, to the action of any of the solutions mentioned. These may 
be applied with a broom or any other household article which insures 
uniform wetting. Whitewash is useful for woodwork of fences, etc,, 
when there is no objection to its appearance. Its action is only exerted 
at the time of application, and after it has dried it will not destroy 
bacteria subsequently adhering to it. It must, therefore, be applied 
fresh every time disinfection is needed. For large farms some kind of 
spraying apparatus would be of great service in insuring uniform dis- 
tribution of the disinfectant. In the selection care must be exercised, 
however, owing to the corrosive action of some of the solutions. The 
disinfection of the surface of the soil over small areas is perhaps best 
accomplished by the slaked lime or the crude carbolic-acid solution. 
It should be remembered that both preparations may be irritating to 
the feet of animals immediately after they have been applied. The 
feeding troughs should receive special attention, and after the applica- 
tion of the disinfectant this should be washed away with water, prefer- 
ably hot or boiling. 

The directions thus far given apply mainly to the prevention of dis- 
ease. When animals have been actually attacked, can anything be 
done for them! It has already been stated that treatment of commu- 
nicable diseases is not a desirable thing, but even if it were the deaths 
follow each other so rapidly in many outbreaks that there is no time 
for the application of remedies. If, however, an effort to treat them is 
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to be made, it is desirable to avoid the various specifies and remedies 
of unknown composition, some of which, thoroughly tesled at the 
Bureau Station by Dr. F. L. Kilborne, were of no avail in checking the 
disease. The sick animals should be isolated one from another, as far 
as possible confined in small inclosurea, kept quiet, and fed with mod- 
erate quantities of food, preferably with milk, if this is to be obtained. 
If the swine are being fattened when the disease appears, this process 
should be stopped at once and a light diet substituted. The tendency 
towards the localization of disease in the large intestine, in both swine 
plague and hog cholera, seems to be due, at least in part, to the con- 
stipated habits of the pig, which permit the pathogenic bacteria to re- 
main long enough in the intestine to act injuriously upon the mucous 
membrane. Constipation is not easily overcome, as the trials with 
various cathartics have demonstrated, and it is highly importa.nt when 
the disease has appeared to feed a greater variety in small quantity or 
to follow the recommendation of giving the digestive organs a complete 
rest by feeding milk. The boiling of food may be desirable, inasmuch 
as it destroys any disease-producing bacteria which may be present, 
and makes digestion easier. An experiment carried out at the Bureau 
Station with boiled food did not show any more favorable results, how- 
ever, than with unboiled food ordinarily given, so we can simply sug- 
gei?t it for further trial. 

Even if treatment should succeed after much trouble and expense 
to save some few swine, it may not be profitable, owing to the injury 
inflicted on the various organs during the disease. The lungs are, as 
a rule, seriously affected. They may become adherent 'co the walls of 
the thorax, and the pericardium may become thoroughly attached to 
the heart and impede its action. These permanent injuries, which no 
kind of treatment yet suggested can avoid, exercise an injurious influ- 
ence on the proper development of the animal affected, and make its 
raising of questionable advantage. It has already been stated that 
such recovered animals may, for a time at least, be dangerous as car- 
riers of the disease germs to other swine. 

The only encouraging line of action, therefore, lies in the prevention 
of disease by the observance of suitable precautionary measures, and in 
that general practice of hygienic laws which thus far ha.s been the only 
means of checking the rapid spread of epidemics in the human family. 
The methods first suggested by Pasteur of inoculating animals with 
attenuated cultures to make them resist any and every attack of a 
given infectious disease is, theoretically considered, the simplest means 
of prevention. Practically, however, there are two general objections 
which are growing in imi)ortance year by year, as our knowledge of 
infectious diseases is becoming broader and deeper. The method of 
Pasteur may distribute the specific bacteria far and wide and become 
a source of future evil, since we do not know but that the attenuated 
bacteria may in some way regain their former virulence. The other 
objection rests on the fact that diseases differ so much one from the 
other that the method seems to insure success in only a few diseases of 
a certain character. Provided the animals are actually protected by 
inoculation, the first objection might be set aside in regions in which 
the disease prevails at all times. 

As regards swine plagne, the experiments which have thus far been carried out 
indicate that this disease may prove amenable to preventive moculation. We have 
been able, by the injection of both Uving cultures and those sterilized at a low 
temperature (58^ C.)« to make the most susceptible animals, rabbits, insusceptible to 
the most virulent swine-pla^ie bacteria. By two subcutaneous injections of cul- 
tures of swine-plague bacteria, swine have been made insusceptible to doses injected 
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into tlio circulation, which proved fatal to "control" pijfs within twonty-fonr hours. 
In the preliMinary experimeutB upon rahbits, designed to produce immunity, sev- 
eral methods were employed.* 

(1) Minute but gradually increasing quantities of culture liquid of very attenuated 
swine-plague bacteria were injected at different intervals into the ear vein of rab- 
bits. Only a very small proportion of these survived the test inoculation with very 
virulent swin^-plague bacteria. 

(2) Sterilized bouillon cultures were injected into the abdomen and into the cir- 
culation of rabbits. This method also produced immunity and partial resistance, 
but in only a comparatively few animals. 

(3) The preceding method was modified in the following manner : Swine-plaguo 
bacteria from outbreak IX were allowed to produce for two days a rich growth upon 
agar. This growth w&s scraped off and a very turbid suspension of bouillon pre- 
pared and sterilized at 58^ C. With this sterilized suspension injections were made 
into the abdomen of rabbits as follows : 



Kemarks. 



Kabbit 
No. 


May 4. 


Maya. 


May 14. 


May 22, 


Total. 




ee. 


ee. 


ee. 


ee. 


ee. 


35 


1.5 


1 


2 


3 


7.6 


36 


2 


.5 


2 


3 


7.5 


37 


1 


1.6 


2 


3 


7.5 


C8 


.5 


2 


2 




4.5 







)Iiiooiilafced with Timlent twine plaffne, May 
> 26. Check dies over night. All thre« 
) survive with considerable local reaction. 
Inoculated with A-imlent swine plagne, May 
19; dies in 6 days with severo local reac- 
tion, plenritis and )»ericarditis . The check 
dies in 16 to 20 hours. 



These results show very decisively the protective effect of the sterilized growth 
of swine-plague bacteria. Additional experiments have not yet been made. In con- 
junction with Dr. Kilbome, the protective effect of swine-plague cultures was tost^ 
upon swine in the following experiment : Seven pigs belonging to the same lot and 
about four months old were chosen, three of which were set aside as "control" ani- 
mals or checks. The remaining four received, February 28, 1891, a subcutaneous 
injection of 6 cubic centimeters of pep tone- bouillon culture of \'irulentswino-plagQe 
bacteria, one-half into each thigh. As a result one died. The remaining three were 
reinoculated in the same way March 14, receiving on this date 10 cubic centimeters 
of culture liquid. April 3, these, together with the three control animals or checks, 
received the linal test inoculation ; 2 cubic centimeters of peptone-bouillon culturb 
of the samo bacteria were injected into a vein of the leg of each animal. Two of the 
control animals died within twenty-four hours, the third in. thirty-six hours. None 
of the three vaccinated animals became ill. ^o symptoms of disease or lesions ap- 
peared subsequently. 

These experiments simply demonstrate the fact that swine may be 
protected from fatal doses by subcutaneous injection. Whether this 
process would be successful in natural outbreaks can not be inferred 
from this test alone. 

TEXAS FEVEK. 

During the past summer most of tbe available space at the Bureau 
Station was taken up with field experiments in Texas fever. The work 
in connection with this disease extended from the first week in July 
until the middle of November. The busiest season extended from the 
middle of August to the middle of September, during which time the dis^ 
ease makes its appearance in the exposed cattle. The field exx)eriment8 
were mainly directed* by Dr. F. L. Kilborne, while the writer devoted 
himself to the study of the blood parasite of the diseased cattle and prob- 
lems connected with the dfrect transmission of the disease from diseased 
to healthy cattle and other domesticated animals. In this work he was 
assisted by Dr. E. C. Schroeder, who did most of the counting of blood 
corx)uscles — an indispensable process in determining whether exi)osed 



* These experiments were carried out in conjunction with Dr. V. A. Moore. 
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uiimals have taken the disease or not. The study of preparations of 
blood obtained from diseased and healthy cattle has been continued in 
the laboratory more or less throughout the year. 

In all thirty cases of Texas fever came under observation, of which 
seven died. Tlie small percentage of fatal cases was very probably due 
in part to the coolness of the summer^ in part to the fact that some of 
the animals had passed through the disease the previous year. In addi- 
tion, a number of healthy animals were kept under observation as con- 
trols to the experiments. The investigations were directed mainly to 
the relation of ticks to the disease, although other problems were like- 
wise under consideration, as will be seen l^ow. The work consisted in 
taking the temperature and carefully examining the blood of the vari- 
ous cases from time to time to watch the beginning and the course of 
the disease in those exposed. This is absolutely necessary, otherwise 
nonfrktal cases may entirely escape attention. 

(1) The work of the past summer has again amply confirmed the 
work of previous summers, that the true cause of Texas fever is a micro- 
scopic parasite, belonging to the protozoa, which lives within the red 
blood corpuscles and destroys them. This i>rotozoan has been detected 
in all cases of the disease coming under observation during the sum- 
mer. In some instances the number of red corpuscles in^cted with 
this parasite in the kidneys, for example, was nearly 100 per cent. 
Bacteria have not been seen in any case unless post mortem decompo- 
sition had begun. We therefore see no ground for the supposition 
that Texas fever is a bacterial disease, as has been maintained by 
Billings imd Paquin, unless the disease studied by them in the West 
difr(M*s fi^m the one produced at the experimental station by Nortli 
Carolina and Texas cattle. Such an assumption is hardly allowable 
when we take into consideration the identity of symptoms and lesions. 

(2) It has already been stated in the Report for 1890 tbat when ticks 
are hatched fit)m eggs and placed on cattle they will produce Texas 
fever. This very important discovery was confirmed during the past 
summer by producing with young ticks the disease in three animals. 
One of these died, the others recovered after a time. Not only was 
the disease called forth in this way, but it was produced before the 
disease broke out in the field in which Southern and native cattle had 
mingled for some time. Thus the Southern and native cattle were 
X>Iac^ in the same inclc^sure July 2, and the disease was first noticed 
August 22. The disease produced artificially by ticks alone in another 
iuclosure appeared August 8. Both cattle and ticks were brought 
from North Carolina at the same time. The difference was due to the 
fact that in the one case the tick -eggs were hatched artificially in the 
laboratory and thereby the process basteiied. 

During the winter of 1890-'91 a portion of one of the barns on the 
experiment station grounds was kept heated by means of a stove and 
the tick experiments continued. About six animals were used. A vari- 
able number of young ticks hatched in the laboratory were placed on 
these animals at different times. In all natives the disease Wiis pro- 
duced. In all but one it was exceedingly short and mild in duration. 
In this one the disease was identical with tbe nonfatal autumnal form 
of the disease, which differs clearly from tbe acute and usually liital 
midsummer type, as will be shown in the detailed report. The object 
of these experiments was to determine whether cattle could not be 
subjected to a mild winter disease and tbereby be made insusceptible. 
The results of the experiment did not, however, come up to our expec- 
tations. 
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In the work of the summer the question whether there are any other 
agents besides ticks which may convey the disease^ being the most 
inii)ortant of all under consideration, was again tested. The experiment 
consisted in picking: ticks from Southern cattle before they were brought 
in contact with native cattle, and afterward examining them every day 
to remove any which, in the first instance, had been too small to be 
detected. For this purpose Dr. Kilborue proceeded to North Carolina 
to procure suitable animals, and on their arrival no time was lost in 
removing the ticks and placing them with natives in the sameinclosure. 
In 1889 a similar exx)eriment had proved successful, t. e., the exposed 
natives remained free from disease, but owing to the faet that the 
method of detecting very mild attacks by blood examination had not 
been fully worked out at that time it was highly desirable to try this 
experiment over again. A similar experiment was carried on in 1890, 
but it failed because the ticks had very probably been washed in from 
an, adjoining more elevated field by the unusually heavy rains of tiie 
season. Last summer^ also, the experiment was only partially success- 
ful for the reason that a few ticks had evidently escaped attention. On 
the exposed cattle a small number of ticks appeared in due time and 
two out of three took the disease. By carefully removing the small 
ticks from all three cases one animal was probably saved from infec- 
tion, at least it did not take the disease. Of the two remaining, one 
finally died j the other recovered. While this experiment does not there- 
fore prove that ticks are tbe only bearers of the infection, it is not 
opposed to this theory but rather in favor of it, as is shown by the 
experiment which had been going on in another field at the same time. 
I^ this field the ticks had not been removed from the Southern cattle, 
and as the young ticks appeared on the natives in due tim^ in very 
large numbers, none of the exposed natives remained free from Texas 
fever. 

(3) Can Texas fever be transmitted from sick to healthy cattle by 
direct inoculation! This question may now be answered in the affirm- 
ative. Last year blood from diseased cattle was injected directly into 
the jugular veins of two healthy animals. Subsequent examination indi- 
cated a mild attack of Texas fever, but the result was not positive 
enough. This year the blood of a diseased animal was injected into 
the jugular veins of three healtby aninmls, and in all a very acute form 
of Texas fever was produced withiii four or five days after the injec- 
tion. One of these died, the others recovered. There can be no doubt, 
therefore, that the disease is inoculable when the germs are transferred 
quickly from the blood of one animal into the blood of another. As 
an illustration, a few brief notes of the fatal case are appended: 

No. 186. — Cow 10 to 12 years old, from Maryland. Received on the station Septem- 
ber 4, and placed in an nnused field at some distance from tbe infected incloanres. 

Sentcnibcr S. — Temperature, 102. Red blood corpuscles, 4,980,700. Animal in good 
condition. 

September 19. — After a careful examination of the blood, 14 cubic centimeters of 
blood, taken from the iugular vein of a cow aifected with the disease, is injected 
into a jusular vein of this animal. 

Septemoer SO. — Temperature, 100.8. 

/Sep <em&er fi.— Temperature, 8 a. m., 100; 5 p. m., 103. 

September SB. — Temperature, 8 a. m., 100.4; 5 p. m., 103.4. 

September £S. — Temperature, 8 a. m., 102.6; 5 p. m., 104.7. 

September S4. — Temperature, 8 a. m., 101.6; 6 p. m., 1(^. 

September S5.—TempeTat\iie, 7:30 a. m., 104.3; 2:30 p.m., 106; pulse, 72 j respira- 
tion, 78 ; red corpuscles, 4,761,900. Several large amoobiform parasites within cor- 
puscles. 

September S6. — Temperature, 7:30 a m., 106; 2:30 p. m., 107; pulse, 96; respiration, 
108 ; corpuscles, 4,330,000. Pairs of large amcebiform parasites within the corpus- 
cles detected in both fresh and stained preparations of blood. 
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Sfpiemher ^.-—Temperature, 6:30 a. m., 104.6; 6 p. m., 106.8. 

September SS. — Temperature, 7 :30 a. uj., 102.2; 2:15 p. m., 101.2; pulse, 108; reapira- 
tion, 60; corpuscles, 2,123,000. In one preparation fully 10 per cent of the co^ns- 
cles were in^cted with parasites. Animal exceedingly weak and trcmbluig. Can 
scarcely remain standing. Falls and remains down, nnnble to rise. As the blood 
contained a considerable number of parasites, some was withdrawn from a jugular 
vein for the inoculation of some small animals. After this the cow went into convul- 
sions and died a few minutes later. 

At the autopsy the heart was found ecchymosed, the spleen very much enlarged 
ami softened (Af^ pounds),* tlie liver enlarged, and occasional spots of bile injection 
visible on section. The bile was greatly thickened with flocciui and the urine con- 
tained haemoglobin (red water). The parasites were present in the internal organs 
in large numbers. From cover- glass preparations the following estimates, were 
made. 

In blood from subcutaneous vciu, 1 to 2 per cent of corpuscles infected. 

In blootl from right ventricle of heart, 1 to 2 per cent of corpuscles infected. 

In blood from heart muscle itself (capillary blood), 30 to 50 per cent of corpuscles 
infected. 

In blood from the spleen, 10 per cent vf corpuscles infected. 

In blood from the liver, 20 to 30 per cent of corpuscles infected. 

In blood from the kidneys, nearly 100 per cent of corpuscles infected. 

The parisites were chiefly in pairs. 

(4) We have thus shown (1) that ticks placed on cattle soon after 
liat€hing produce Texas fever; (2) that blood taken from a sick native 
and injected into another native may produce the acute type of Texas 
fever without the intervention of ticks. In other words, the disease 
is inoculable from one native to another. Tlie question next presents 
itself: Is the disease ever transmitted by natural agencies from South- 
ern to native cattle and from sick to healthy natives without the aid 
of ticks 1 A full discussion of this important question would be prema- 
ture at the present time, inasmuch as experimental evidence alone can 
solve the problem, and this is not yet forthcoming. It may, however, 
be excusable to say a few words on this phase of the subject, since the 
experimental work, being restricted to a few summer months, is neces- 
sarily slow in progress from year to year. 

It is highly probable that the ticks are the only agents which carry 
Texas fever to Northern pastures. This is borne out by the long period 
of incubation (five to six weeks), which corresponds precisely to the 
time necessary for the development of a new generation of ticks. This 
was discussed in last yearns report, and it was there pointed out that 
this long period was due to the fact that the mature ticks as they 
dropped on the pastures from Southern cattle laid their eggs, that these 
egg^ hatched in from two to three weeks, according to the temperature, 
and that then tJi6 young attacked native cattle. The disease appears 
in from ten to fifteen days after the young ticks have attached them- 
selves to native cattle. The production of a new generation of ticks 
necessarily demands four to five weeks, and thus corresponds to the 
original so-called period of incubation. The actual period of incuba- 
tion, that is, the time elapsing between the infection of the blood by 
the tick and the first appearance of fever, is probably not taore than 
five days. 

When the disease has appeared in a herd, can any transmission of 
disease from sick natives take place! We have referred to this matter 
in the preceding report, and pointed out that sick natives with ticks 
on them may, after thirty or more days, infect pastures with a new 
generation of young ticks. But this usually pushes this infection into 
the late fall, and the disease thereby produced is mild and may pass 
unnoticed. But another question here presents itself : May the dis- 
ease be transferred more speedily and directly than by means of young 
ticks from sick to healthy natives? This question is of little practical 
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importance when the natives are all exposed in the original infected 
field, as the young ticks are there aW summer, and hence all cattle 
are likely to become infected sooner or later. But when diseased ani- 
mals are taken from such infected fields and placed in noninfected 
inclosures, may healthy animals be infected directly from them t This 
infection must be considered possible through the agency of flies which 
pass from cow to cow, sucking their blood and thus inoculating the 
disease, because we have shown that the disease may be induced by the 
injection of diseased blood. But such mode of infection must be con- 
sidered exceedingly rare, as we have observed it but once during the 
past three summers, and even in this instance the case is by no means 
clear. 

In one of the incloBores mi the exDerimcnt station, removed by a field and a laue 
from infected grounds, a number of liead of cattle were kept as a reserve for oxi)ori- 
mental purposes. On September 29, over a month after the disease had api>eared in 
the regularly infected pasture, a cow in thi^ field died of undoubted Texas fever. 
This occurrence led at once to an examination of the blood and the temperature of 
the remaining animals in the field. Only one other was found infected. Upon this 
cow venesection had been practiced repeatedly early in the summer to elucidato 
some questions bearing on the blood in Texas fever, and she had been examined 
September 8 and found healthy. No ticks could be fonnd on the animals in the 
incloBure. Here seems to have betm a transmission of Texas fever without ticks. 
How the disease was transmitted will of course never be known. It im possible thai 
flies may have passed rapidly from one field to another carrying the infection on 
their mouth-parts and inserting it into the vessels of the skin of healthy animals. 
This mode of infection firom one field to another is regarded as very rare by those 
who have had occasion to watch the disease. 

It will thus be seen that the facts are ^jreatly in favor of the tick as 
the sole agent in the transmission of disease from the permanently 
infected regions of the South to Northern pastures. This will be still 
clearer when the subject is more fully presented irith the experimental 
evidence. Meanwhile it would be unwise to deny the possibility of 
occasional infection of Northern animals mingling with those from the 
South through the agency of flies, etc^ when there are infected and 
diseased animals in tlie Southern herd. Such transmissions would not 
affect pastures, but only the animals accidentally infected. 

(5) That ticks may live through mild winters in protected localities, 
and give rise to disease in the following summer without any fresh 
importations from the South was demonstrated on the station during, 
the i>ast summer. This is an exceedingly interesting and important 
point for latitudes whose climate resembles that of Washington, and 
should not be lost sight of by those who may be investigating the 
source of any particular infection. In September of 1890 ticks hatched 
in the laboratory were placed on two cows in a piece of woodland 
belonging to the station, but some distance removed from it. These 
contracted the disease in due time. One died during the acute attack, 
the other succumbed after it. The ticks matured from this case wintered 
over probably among the leaves under the trees, and on September 1 
of the past summer one young aninial was found with many ticks 
atta<*hed to it, and the examination of the blood demonstrated Texas 
fever. The other animals in the inclosure were insusceptible Southern 
animals kept over from previous years, but likewise infested with ticks. 
Since it is quite imiK)Ssible that anytirks could have been token to 
this inclosure during the past summer, the explanation given above is 
the only admissible one. 

The practical lessons to be drawn from these experiments will be 
more fully discussed in the special report, as they will be more easily 
understood when accompanied by illustrations. Sleanwhile we would 
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caatioii against the Soathern cattle tick and against all manure from 
Southera cattle cars in midsummer. When any suspicion exists that 
tbe disease has invaded a herd, which is at once detected by a high 
evening temperature (104o to lOJo F.), the herd should immediately be 
transferred to another pasture. This change, while it may not save all 
animals, will nevertheless be of some help. The danger that these 
cattle may infect other healthy stock later on in the season is very 
slight, excepting when the disease originally appeared very early in 
summer. 

It is to be hoped that during the coming season we may be able to 
investigate methods of treatment of diseased cattle, and also the means 
by which ticks may be removed from Southern cattle. 

PNEUMONIA IN CATTLE. 

During the past two years a number of diseased lungs from cattle 
have been examined at the laboratory. These came from diflerent 
localities, many of them sent by inspectors of the Bureau. In sum- 
mer but few arrived here in any satisfactory condition, and in the most 
important earlier cases only portions of the entire lungs were received. 
Several of these cases were subjected to microscopical and bacteriologi- 
cal examination, chiefly for the purpose of making a diagnosis and also 
of studying forms of pneumonia in cattle which require more than the 
usual care and skill in bringing out points of difference between ordi- 
nary pneumonia and the contagious pleuro-pueumonia. In the Eeport 
for 1889 (p. 92), a brief statement was made concerning several cases 
investigated in that and previous years which might have been mistaken 
for pleuropneumonia, but in which bacteria were encountered which 
are probably the real cause of the disease. 

In the cases studied in 1890 and 1891 there were detected the same 
bacteria previously encountered. The character and api)earanco of the 
lung disease, however, varied considerably in the different cases. Tlieso 
differences will be brought out in detail in another report. The bacte- 
ria did not differ materially from swine-plague bacteria, excepting in a 
few minor details, and we are safe in asserting that there are kinds of 
pneumonia in cattle caused by bacteria* closely resembling those of 
swine plague and belonging to the same group. 

There was no difficulty in distinguishing such disease from i)leuro- 
pueumonia without resorting to microscopic or bactcriological^tests. 
There will, nevertheless, remain some uncertainty about the diagnosis 
of pleuro-pneumonia so long as the cause has not been determined. 
Hence the necessity of investigating all forms of pneumonia in cattle 
which may be confounded with contagious pleuro pneumonia, so as to 
reduce errors in diagnosis concerning this plague to a minimum. 

EXPERIMENTS WITH THE MILK OF TUBERCULOUS CATTLE. 

It has been known for some years that the milk of cows suffering 
from tuberculosis may contain tubercle bacilli. These bacilli, consumed 
in the milk by infants and children, may lead to tuberculosis or con- 
sumption in one or more of its numerous forms. It has been the object 
of investigators both in the medical and veterinary professions to find 
out precisely under what conditions the milk from tuberculous cows 
may be dangerous. One class maintain that only when the udder 
becomes the seat of tuberculous changes do the specific bacilli pass into 
the milk. Another class hold that when a cow is affected with tuber- 
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culosis to au advanced degree tubercle bacilli may pass into the milk 
even when the udder remains free fipom disease. In the Beport for 
1880 (p. 105), the question is sammed up by giving briefly the results of 
investigations up to that date. Since then the problem has not been 
materially changed, and it is obvious that only by coUecting a large 
amount of material can we state positively under what conditions milk 
should be considered unfit for human food. During the year it was our 
good fortune to obtain two Jersey cows from a herd in the District of 
Columbia which were markedly affected with tuberculosis. The milk 
of tJiese cows was tested for tubercle bacilli, as is shown in the follow- 
ing brief summary:. 

The cows (Nos. 155, 156) were received February 28, 1891. March 18 two gninea- 
pig8 were inoculated with the milk of each cow, 5 cubic centimeters (or onesix:th 
ounce) being injected into the abdominial cavity of each animal. At the same time 
two young pigs were being fed with the milk daily. April 4 four fresh gninea-pigs 
were inoculated, two with the milk of each cow. 

Cow No. 156 died June 5, with extensive generalized tuberculosis. The udder was 
carefully examined, but no tuberculous deposits could be detected. The four guinea- 
pigs were killed after a period ranging from one and one-half to four months after 
inoculation, but no trace of tuberculosis could be seen in any of them. 

Cow No. 155 died Juno 24. The tuberculous changes were equaUy advanced, the 
ndder intact. The four guinea-pigs inoculated with milk fVom this animal were 
equaUy free from tuberctuosis. On June 22, two days before the death of this cow, 
two guinea-pi^ were inoculated with the milk, which had by this time nearly given 
out. Both guinea-pigs were killed October 10. In one of these tuberculosis was 
present, but in a sli|^ht degree only, and the animal had grown fat and had failed to 
show the disease during life. The two pigs which had received the milk daily were 
killed, but no tuberculous lesions detected. 

An examination of the above facts shows that after emaciation had 
begun in these animals, and from three to four months before they 
succumbed to advance tuberculosis, no tubercle bacilli were present . 
in the milk. In neither case was the udder found diseased after death. 
In one case several days before death, when the secretion of milk had 
almost ceased, a few tubercle bacilli were present. These two cases 
thus favor the position of those who maintain that tuberculosis of the 
udder is necessary to an infection of the milk when the disease is not 
too far advanced. When the animal has become greatly emaciated no 
self-respecting owner of such. animal would use the milk that might 
still be secreted in small quantities. 

Tuberculous deposits in the udder, when they have reached a certain 
size, can be detected during life. The most marked features of such 
disease have been described in the Eeport for 1889 (p. 102). When the 
tubercles are just beginning to form it may be wholly impossible to 
detect their presence during life by simple palpation of the bag. For 
this reason many condemn the milk of all cattle suffering from tuber- 
culosis, because even if the udder is not visibly diseased tubercles may 
nevertlieless be present. 

The great importance of a regular periodical inspection of dairy cattle 
is thus made manifest. If only such animals in which the udder is 
found diseased would be condemned and the milk rejected a large 
amount of the iiyury presumably done by tubercle bacilli in milk 
could thereby be avoided. Those tuberculous animals in which the 
disease of the udder escapes attention because of its restricted char- 
acter would be still liable to distribute tubercle bacilli, but only to a 
slight degi'ee. Such inspection, if done by competent persons, would 
largely relieve the apprehensions of the public, which have been 
aroused by the extended discussion which this dread pla^ie of tuber- 
ciUosis has undergone in all journals in connection with Koch's lymph* 
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All that can be done at present is to educate ^rmers and owners of 
herds of dairy cows in the vicinity of our large cities, where bovine 
tuberculosis chiefly exists, concerning the nature of tuberculosis and its 
manifestations in cattle, and to make them aware of the great danger 
in the use of milk from cows which are beginning to emaciate or whose 
udders are diseased. 

ABORTION IN MARES. 

Early in Mar<^h of 1890, Dr. Kilborne was directed to make an inves- 
tigation of an outbreak of abortion among mares in a stud in Penn- 
sylvania. From December to March there had occurred sixteen abor- 
tions among fifty-eight pregnant mares. Only one mare aborted during 
his visit, and from this two agar tubes were inoculated with vaginal 
secretion by means of platinum loops passed well up into the vagina 
several hours after the abortion. 

In both tubes only one species of bacteria appeared within twenty-four 
hours. They were carefully studied by the writer and^found to resemble 
closely hog-cholera bacilli in their form, size, and mode of growth on 
culture media. Their effect on small experimental animals, such as 
rabbits, could not be distinguished from that of weak or attenuated hog- 
cholera bacilli. There were a few minor differences which need not be 
detailed here. Suffice it to say that if this bacillus had been found 
in a hog-cholera outbreak the writer would have unquestionably con- 
sidered it a variety of the hog-cholera bacillus. The presence of a 
pathogenic bacillus in connection with this disease made it necessary 
to determine whether this bacillus can produce abortion in pregnant 
mares experimentally. For this purpose cultures in bouillon were pre- 
pared and injected into the vagina of one pregnant m^re and two 
pregnant cows by Dr. Kilborne. In all three cases a leucorrhcea or 
catarrhal discharge appeared one or two days after the injection and 
lasted several days. None of the animals aborted, however. 

Another question needed solution. Is this bacillus commonly met 
with in the genital passages of pregnant and nonpregnant mares? If 
so, it probably has no significance. To determine this point agar cul- 
tures were inoculated by Dr. Kilborne from the vagina of five mares, 
one of them pregnant^ and these were handed to Dr. V. A. Moore to 
determine whether the bacillus described was present. It could not be 
detected. 

We can not come to any conclusion as to tthe relation of this bacillus 
to the disease in question until more cases have been investigated. 
On the one hand the disease-producing T>ower of Ihe bacillus and its 
absence from the vagina under ordinary circlimstances are in favor of our 
regarding it as the cause. On the other hand, the failure to produce 
the same result artificially upon a pregnant mare is opposed to its specific 
action. Yet even this experiment is by no means conclusive, since the 
bacilli may have lost some of their virulence, or the animal experi- 
mented on may have been in condition to resist the infection. 

•It is also desirable to call attention to the possibility of a conveyance 
of hog-cholera bacilli from diseased swine to pregnant mares. That 
such a possibility exists may be inferred from the foregoing observa- 
tions. In fact, with our limited knowledge of animal diseases in gen- 
eral, it is safe to assume that infectious diseases may be transmitted 
from one species of animals to other species until experience has proved 
the contrary. 
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MISCELLANEOUS WORK. 

In addition to the foregoing investigations, occasional examinations 
of disease among domesticated animals occurring in the District of 
Columbia, which were brought to our notice, were made. Such work 
included diseases among fowls supx>osed to be infectious, and tfie inoc- 
ulation of guinea-pigs to make the diagnosis in cases of suspected 
glanders among horses. 

In the early part of the year Dr. E. C. Schroeder was directed to 
make some investigations in Missouri of the so-called cornstalk disease. 
-N'o satisfactory cases, however, came to his notice, so that no additional 
information was obtained of the natitre of this disease. Dr. Schroeder 
also made a number of post-mortem examinations of swine which had 
succumbed to some infectious disease. From these cases both swine* 
plague and hog-cholera bacteria were isolated, thus indicating the 
existence of a mixed disease.* 

^ *• 

INVESTIGATION OF THE EFFECTS OF BACTERIAL PRODUCTS IN 
THE PREVENTION OF DISEASES. 

By Dr. E. A. de Schweinitz. 

A large part of the time during the past year has been occupied in 
preparing considerable quantities of the active bodies contained in the 
culture liquids of the hog-cholera and swine-plague germs, and in 
testing their efifect, iuxjonjunction with Dr. Kilborne, upon hogs, with 
reference to the production of immunity from disease. 

A detailed account of the experiments upon guinea-pigs and the 
methods of making them immune to hog cholera were given in our last 
report, as well as some preliminary experiments in a similar line with 
the swine-plague albumose. A few more of the experiments upon 
guinea-pigs with the swine-plague germ may be added here. 

Experbnent 1. — Two guinea-pigs of about 1 pound in weight were 
treated by injecting beneath the skin of the inner side of the thigh a 
solution of suplagoalbumin in sterilized water. Each pig received 
0XK)03 gram of the substance. A very slight swelling was noted at the 
point of injection. The animals, however, appeared quite well again in 
three or four days. Two checks and the two treated pigs were then 
inoculated with 0.001 cubic centimeter of i>eptonized beef broth swine- 
plague culture one day old. The checks died in thirty-six and forty- 
eight hours. The autopsies showed characteristic death from swine 
phiguc. The two treated pigs appeared ill for two days, but then re- 
covered, so that a very complete immujiity had here been produced. 

In a second experiment %dth two treated animals and two checks 
similar results were obtained, the checks dying in three days and the 
treated animals being but slightly affected by the virus and finally 
recovering. 

Tlie five sets of experiments so far conducted had shown conclusively 
that very small quantities of the albumose, obtained from the cultures 
of the swine-plague germ, are sufficent to make guinea-pigs inimune4o« 
the test dose of swine plague. 

In order to determine if there was any relation between thelmmunity 
secured by the treatment for the two different diseases, the following 
experiments were conducted: 

Two giiinoa-pigs that had been submitted to the prcventivo treatment for hog 
cholera were inoculated with 0.001 cubic centimeter of swine-plague culture one day 
old. Both animals died from swine plague Avithin forty-eight hours. 

*Seo Special Report on Swine Plague, 1891, p. 82, for4etails. 
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In the rcyeree experiment, four guinoa-pigs that had undergone the preventive 
treatment and recovered from an inoculation with swiuo plague, together with two 
checks, were inoculated with 0.1 cubic ceetinteter of hog-cholera culture one day 
old. The check animals died in nine and ten days, respectively, the others in tcu and 
eleven days, the autopsies showing characteristic hog-eholera lesions. These re- 
fiolts show that in guinea-pigs the two diseases of hog cholera aiul swine plague are 
distinrt and independent, and that immnaity from the one disease le^ve« the animal 
still susceptible to the other. 

Some parallel experiments on hogs, subsequently conducted at tlie 
station by Dr. Smith, showed that acquired immunity from the one 
disease did not protect the animals from the other. 

It was now of interest to determine if guinea-pigs could be success- 
fttlly treated and exposed to one disease, aud after recovery treated 
and exposed to the second disease. Four sets of experiments were 
eonducted. 

In the firet two sets, two guinea-pigs were treated with 0.006 gram of swine- 
plagne albomose, and after a week exposed to the disease of swino plague, together 
withcheckB. The latter died, while the others recovered. They were then treated 
with 0.1 gram c^ch of the hog-cholera product, and after some day* exposed to the 
disease of hog cholera, with checks. Here again the checks die<l and the others 
recoverecL 

In the reTcrse experiment, the guinea-pigs were first treated for hog cholera and 
exposed, then for swine plague aud exposed. In l>oth instances the checks died, 
while the treated animals recovered. 

The group of exi>eriments show conclusively thje jwssibility of suc- 
cffesive treatment anti secured immunity with guinea-pigs. 

Some of the chemical differences between the produ<*ts of the two 
diseases may be referred to here. The swine -i)lague cultures yield on 
distillation with acid or alone both phenol and iiulol, the quantity of 
the latter depending upon the age of the culture. The hog-cholera cul- 
tures yield on distilhition ammonia and methylamine, the products in 
solution thereby undergoing a i)artial decomi>ositi6n. An analysis of 
the ash-free swine-plague albumose shows that it contains less nitrogen 
and carbon than the corresponding hog-cholera product. It is also 
more easily soluble in water, and is i)recipitated from this solution by 
alcohol ; like the hog-cholera product, it does not dialyse. 

SWINE-PLAGUE EXPERIMENTS UPON HOGS. 

The experiment^ with the swine plague were next extended to hogs, 
to see if a practical immunity from disease could be secured in these 
animals by treating them with the exti^acted active principles of the 
sterile cultures. 

The same manner of treatment as that used upon guinearpigs was 
followed. 

Four hogs, black Ess^x and Berkshire, were selected^ 



Ko. 


' Wright. 


Age. 


4J0 
411 
412 
413 


i Poundt. 

40 

40 

45 

40 
1 


Months. 1 
3 
3 
3 
3 



Nos, 410 and 411 were treated, the other two reserved for checks. 
On November 26^ 1890, Nos. 410 and 411 were given a subcutaneous 
injection of 3J cubic centimeters (0.2 gram) each of the solution of sup- 
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lagoalbumin. There were no resulting ill effectg from this injection, 
either iu the general health of the animal or the production of a local 
lesion. On December 4^ 1890, these two animals, and also the two 
checks, were inoculated m the femoral vein with IJ cubic centimeters of 
peptonized beef infusion swine-plague culture one day old. Both of the 
checks, 412 and 413, died on December 6, fifteen hours after the inocu- 
lation. Autopsies showed death from swine plague. Of the treated 
animals, Ko. 410 was but slightly affected by the inoculation with the 
germ, and on December appeared entirely recovered. No. 411, on the 
contrary, was very sick from the inoculation, had been down, unable to 
rise since December 7, and finally died on December 22, two weeks after 
the checks. The autopsy made by Dr. Smith was as follows : 

The animal was greatly emaciated 5 weight only 28 pounds. There was an enlarge- 
ment of both knee and hock joints, bnt the disease appeared to be confined to the 
joints only. Lungs show no inflammation or hepatization. Right heart filled with 
largo dark clot ; left with larger partially washed clot. Gall bladder distended with 
very thick bile, holding large quantities of solids in suspension. Liver more firm 
than normal. Stomach contracted; contains a very small quantity of viscid bile- 
stained liquid. Spleen not enlarged; pulp rather dark. Kidneys rather small; on 
section show fatty degeneration. Two rabbits, inoculated with pus from the knee- 
joint dead in twenty-four honrs; autopsy showed death from swine plague; cover- 
glass preparations from the spleen and liver showed swine-plagae germs. 

In the second experiment the exposure with the germ was not severe 
enough to kill the checks, hence no conclusions <5onld be drawn. HJ^e 
third experiment was as follows: 

Five hogs, black grade, were taken. 



No. 


Age. 


Weight. 


406 
467 
456 
467 
458 


MontJu. 
8 
3 
3 
3 
3 


Poundt. 
65 
50 
50 
40 
45 









Nos. 456, 457, and 458 served as checks. Nos. 466 and 467 were treated by a sub- 
cutaneous injection of 0.3 gram albumose for each animal on February 28, 1891. 
On April 3, 1891^ all the pigs were inoculated intravenously with 2 cubic centi- 
meters of peptonized beef broth swine-plague culture (No. 15) one day old. 

Check No. 457 died April 4; check No. 458 died April 10; check No. 456 died 
April 5. 

Treated pig No. 466 died April 4 ; No. 467 was made ill for two to three dayft by 
the inoculation, but by April 10 was entirely well. The autopsies upon the animaU 
were made by l>r. Kilbome, and showed death from swine plague. ' The exposure 
with the virus in this case was a httle too severe. 

For the fourth experiment, pigs Nos. 492, 496, 499, and 500 wore treated on May 12 
by a subcutaneous injection of a water solution of 1 gram swine-plague albumow 
each. On May 4 pigs Nos. 493, 494, 497, and 498 were treated iu the same way, wiiU 
0.7 gram of albumose each, and again on May 12 with 1 gram more of albumose each. 

May 21 these eight animals and four checks were inoculated intravenously with2J 
cubic centimeters of swine-plague culture. One check died May 22, the second 
check on May 25, and the third on July 6.* The fourth check was quite sick from 
the inoculation for some time, but finally recovere<l. 

One of the treated animals. No. 500 (one of the lot that had the smaller amoimt of ' 
albumose), was made ill by the inoculation, but recovered. Another one was killed 
by fighting, but autopsy showed no signs of death from swine plague. The other 
treated animals were but little affected by the inoculation and recovered quickly. 
The result was, therefore, that none of the treated animals died from the exposure. 
Three of the checks died and the fourth was very ill. Still another experiment was 
tried with five animals and five checks. The exposure with the virus, ho wever,.was 
not sufficiently severe to kill any of the chocks, although the latter suffered a great 
deal more from the inoculation with the virus than the treated animals. The germ 
used for the inoculation had evidently become attenuated. 
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We can safely conclude from these experiments that hogs can be 
made immune by treatment with a fairly small dose of the albumose 
obtained from the cultures of the swine-plague germ. This immunity is 
sufficient to protect the animal from an intravenous ipjection of virus 
which would kill the checks or nontreatea" animals in from forty-eight 
to seventy-two hours. 

HOG CHOLERA. 

The exx)eriment8 upon hogs with the view of making them immune 
to the disease of hog cholera have also beencontinued. Some have 
been fruitless, owing to a too severe or too slight dose of virus for the 
exposure. Others have been only partially successful One of these 
experiments may be recorded here : 



No. 


-Weight. 


Ag6. 


No. 


Weight 


Age. 
Months. 




Pounds. 


MofUht. 




Pounds. 


10 


40 


3 


24 


50 


H 


17 


45 


H 


25 


40 


2 


. 18 


40 


H 


26 


40 


3 


19 


40 


H 


27 


40 


3 


20 


55 


3 


28 


35 


3 


21 


00 


3 


29 


35 


3 


22 


55 


3 


30 


40 


3 


23 


50 


4 









Nos. 16, 19, 23, 24, 25, and 28 were treated with the suhstance isolated from the 
cultures. Noe. 17, 20^ 22, 29, and 30 were used as checks, and Nos. 18. 21, 26, and 27 
were treated by two intravenous injections of a small quantity of tne hog-cholera 
culture to serve as a check upon the severity of the final exposure. 

On Juno 22 all of the pi^ were inoculated in the vein with 5 cubic centimeters 
each of a iHrptonizcd beef oroth hog-cholora culture two days old. 

Of the checks, Nos. 30 and 29 died six days after the inoculation, and No. 22 twenty 
days after the inoculation. 

No. 27, one of the pigs which had been treated by an intravenous inoculation with 
small quantities of the germ, died nineteen days after the final exposure. 

One of the treated animals. No. 28, died thirteen days after the exposure ; the 
others were ill, but recovered nicely and are in good condition. 

While not perfectly successful, it is fair to conclude that the treated 
animals were protected to some extent. Of the five checks three died. 
Of the four treated by intravenous injections one died, and of the six 
animals treated with the active extract from the cultures only one died. 

"We hfeve hopes that this method can be further improved so as to 
make the pigs immune to the disease of hog cholera. 

GLANDERS. 



In December, 1890^ a preliminary experiment with glanders cultures 
was made with the view of extracting from them an albumose, if such 
existed. Dr. Smith had prepared for me some acid glycerin peptonized 
beef broth media. After inoculation these flasks were allowed to stand 
at the temp.erature of the room, 26^ C, for about two months. They 
were then heated for several hours at 80^ 0., and the filtered culture 
subjected to treatment with alcohol. In this way an albumose was 
obtained soluble in water, nondialysable, precipitated from its water 
solution by alcohol. 

The effect of this albumose in producing immunity in guinea-pigs was 
tested. First one guinea-pig was treated by a subcutaneous injection 
of a solution of 0.01 gram or the albumose, and a few days afterwards 
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two more guinea-pigs received 0.05 gram of albumose eacli. These 
iDJections caused inflammation and swelling, which disaxypeared in ten 
days to two weeks. Forty days after this injection these animals and 
two checks were all inoculated by Dr. Kilborne at the station with a 
loop of a glycerin peptonized beef broth glanders culture. One of the 
checks died from glanders thirteen days after the inoculation. The one 
of the treated pigs that had the small dose of albumose died thirteen 
days and one of the other treated animals ten days after the inocula 
tion. The second check did not die until thrcQ months after the inocu- 
lation. The third treated animal recovered. A second exx>eriment in 
this line on a larger scale is at present being carried on. The effect of 
this substance as a means of diagnosis is also being tested. 
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Since April 1, 1891, the force of the Bureau of Animal Industry has 
been divided, by order of the Secretary of Agriculture, into four divi- 
sions, viz, the Inspection Division; the Division of Animal Pathology; 
the Division of Field Investigations and Miscellaneous Work, and the 
Division of Quarantine. The different branches of the work will there- 
fore be considered as it was in the report of last year, under the head 
of the division to which each bejongs. 

' • -*■ 

INSPECTION DIVISION. 

To this division is assigned all work of an executive nature, includ- 
ing the eradication of contagious diseases, the inspection of export and 
. import animals, meat inspection, vessel inspection, and the regulation 
of the movement of animals infected with the protozoal disease known 
as splenetic, or Texas fever of cattle. 

CONTAGIOUS PLEUEO-PNEUMONIA. 

One of the chief objects for the establishment of the Bureau of Ani- 
mal Industry, as specified in the organic act creating the Bureau, was 
the eradication of the disease of cattle known as contagious pleuro- 
pneumonia. Tnis work has been carried on as rapidly as was i)0ssible 
under the conditions prevailing in this country. In the report of the 
operations for the year 1891 it was stated that all of the States which 
had been infected with this disease had been freed from the contagion, 
with the single exception of the State of New Jersey. In that State 
four affected herds had been found during the year, and it was not 
possible to consider the State free from infection. The number of in- 
spectors was increased and a vigorous policy of inspection and quaran- 
tine was continued, the result being the discovery of the disease in a 
few additional herds. The affected animals and all which had been in 
contact with them were at once slaughtered, and the result was the 
complete disappearance of the disease. No affected animals have been 
found in New Jersey or in any other State since March 25, 1892. On 
the 26th day of September, 1892, the following proclamation was issued, 
dedarmg the United States to be free from this disease. 

71 
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PROCLAMATION— ERADICATION OP PLEURO -PNEUMONIA. 

U. 8. Department of Agriculture, 

Office of the Secretary* 
To all whom it may concern: ^ 

Notice is hereby given that the quarantines heretofore existing in the counties of 
Kings and Queens, State of New York, and the counties of Essex and Hudson, State 
of New Jersey, for the suppression of contagious pleuro-pneumonia among cattle, 
ore this day removed. 

The removal of the aforesaid quarantines completes the dissolving of all quaran- 
tines established by this Department in the several sections of the United States 
for the suppression of the above-named disease. 

No case of this disease has occurred in the State of Ulinois since December 29, 
1887, a period of more than four years and eight months. 

No case has occurred in the State of Pennsylvania since September 29, 1888, a 
period of four years within a few days. 

No case has occurred in the State of Maryland since September 18, 1889, a period 
of three years. 

No case has occurred in the State of New York since April 30, 1891, a period of 
more than one year and four months. 

No case has occurred in the State of New Jersey since March 25^ 1892, a period of 
six mouths, and no case has occurred in any other portion of the United States within 
the past five years. 

I do therefore hereby officially declare that the United States is f^e fh>m the 
disease known as contagious pleuro-pneumonia. 

J. M. Rusk, 
• Secretary, 

Done at the city of Washington, D. C, this 26th day of September, A. D. 1892. 

Since this proclamation was issued, a continnoms inspection has been 
maintained in New Jersey, and in that portion of New York adjoining 
the district of New Jersey which had been infecte^, but no animal has 
since been found showing any evidence of being affected with pleuro- 
pneumonia. The success of this branch of the work of the Bureau of 
Animal Industry has therefore been complete, and this dangerous and 
much dreaded disease has been eradicated from our soil. 

The United States is the first of the large nations of the world which, 
having been once extensively infected with this contagion, has been 
able to completely extirpate it. The time required for this was only 
about five years, and the total expenditure has been but a little in ex- 
cess of $1,500,000. When it is considered that there were grave doubts 
entertained of the i)ossibility of eradicating this disease, and also that 
other countries have labored a much longer time and made greater ex- 
penditures of money without success, the favorable outcome from our 
efforts which has been reached in such a comparatively short time,'and 
with so small an expenditure of money, is one with whi^h we have every 
reason to be pleased. The danger from this source which menaced the 
American cattle industry has been removed, the local restrictions 
placed upon our interstate trade have been revoked, and the cattle 
market is beginning to recover from these depressing influences. The 
following tables show the amount of work which has been done in the dif- 
ferent infected States, by years, and also a summary of the whole work: 

Tctble ihowing the amount of work done in the State of Illinois, by years, for the eradica- 
tion of pleuro-pneumonia. 



Herds inapeoted 

Cattle inspected 

Post-mortem examinations 

Kaml)er diseased onpoat-mortom. 

Premises disinfected 

Diseased cattle parchascd , 

Xxposed cattle purchased 



Sept. 1,1886, to 
Dec 3, 1887. 



7,411 
24,059 
7,207 
850 
•77 
172 
870 



140 

285 

1,712 

1 

4 
129 



TotaL 



7,551 
24,344 

8,979 
354 
6711 
178 
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Tahte showing amount of work done in the State of Maryland, by years, for the eradication 

of pleurO'prteumonia, 



1887. 



1888. 



1889. 



1890. Total 



Herda inBpected 

Cattlo inspected 

Cattle tagged 

Post-mortem examinatiuDs 

Komber diseased on post-mortem. 

Premises Ui8iQfected 

Diseased cattle purchased 

Exposed cattle parchasod 



6,704 
57,868 



2,788 
1,137 
145 
1,442 
1,564 



9,800 

60. 312 

17, 749 

5,820 

607 

145 

459 

1,036 



10,004 

79,606 

10,534 

11, 491 

76 

85 

73 

310 



4,210 

108,376 

5,463 

12, 040 



30,627 

300, 152 

33,746 

33,048 

1.720 

326 

1,974 

2,930 



Note.— To the items ** Diseased cattle purchased '* and "Exposed cattle purchased," in 1887, are 
added all purchases of cattle from July 1, 1883, to December 31-, 1836. 

Table showing amount of work done in the State of New York, by years, for the eradicO" 

tion of pleuro'pneunwnia. 



Herds inspocteil 

Cattle inspected 

Cattle tagged 

Post-mortem examiuations , 

Nomher diseased on post-mortem 

Premises disinfected , 

Diseased cattle purchased 

Exposed cattle purchased 



1887. 



1,511 
25,122 



1888. 




12,333 
99,726 
100, 370 
15,538 
2,287 
1,339 
1,576 
8,190 



1889. 



15, 861 

149,396 

33,135 

1?, 375 

1,012 

339 

1,053 

2,819 



19,569 

150, 474 

33, 752 

18,338 

544 

434 

427 

1,984 



1891. 



13,381 

136, 111 

30,294 

26,953 

31 

49 

25 

284 



1892. 



2,537 
49.P25 
18,558 
J8,871 



Total. 



65,193 
610, 754 
211,109 
96,422 
4,821 
2.161 
8.347 
9,019 



Note.— The figures for 1892 are brought down to September 26, the date on which the quarantine 



iras removed, 



Table shotting amount of work done in, the State of New Jersey, i 

Hon of pleuro-pneumonia. 



f years, for the eradioo' 



1887. 



1890. 



1891. 



1893. 



TotaL 



Herds inspected 

Cattle inspected 

Cattle tagged 

Post-mortem examinations. 

Komber diseased on post-mortem . . 

Premises disinfected . . . ^ 

Diseased cattle purchased 

Exposed cattle purchased 



1,428 
16,461 



248 
113 



91 
117 



8,018 

72,095 

13, 318 

6,846 

514 

275 

502 

945 



8,455 

76,001 

11,072 

14,242 

189 

208 

116 

714 



8,492 

60,659 

8,817 

9,419 

43 

104 

44 

242 



8.121 

68,262 

12, 818 

4,417 

63 

57 

48 

227 



16, 813 

128. 017 

22,153 

5,562 

32 

196 

40 

222 



51,830 

421,496 

68,778 

40,734 

954 

840 

844 

2,467 



KoTB.— The figures for 1892 are brought down to September 26, the date on which quarantine was 
removed. 

Table shotcing amount of work done in the State of Pennsylvania, by years, for the eradi- 
cation of pleuro-pneunionia. 



Herds inspected 

Cattle Inspected 

CaUle tagged 

Post-mortem examinations 

Kmober diseased on i>ost-mortem 

Premises disinfected 

Diaeased cattle purchased 

Exposed cattle purchased 



1888. 


1889. 


1800. 


1891. 


1802. 


5,291 

72, 565 

51,820 

13, 157 

72 

117 

63 

131 


1,311 

24,003 

1,513 

13, 412 

17 

6 


1,015 
24,388 


1,096 
55,533 


2,038 
66,487 


15,008 


55,260 



80,384 














11 















Total. 



12,251 

242,976 

53,333 

177,221 

89 

123 

69 

142 



Note.— The figures for 1802 are brought down to September 26, the date on which the quarantine was 
lemoved. 
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Table summarizififf ammtnt of work done in the different Statee in if^hich pleuro-pnenmonia 
han existed, for the ef^ication of this disease. 



Illinois. 



"I" 



Mary, 
land. 


New 


York. 


30,627 


65,192 


306, 152 


610,754 


33, 746 


211, 109 


83,048 


96,422 


1,720 


4,321 


326 


2,161 


1,»74 


3,347 


2,930 


9,019 



NeTT 
Jersey. 



Penn- 
sylvania. 



Grand 
totaL 



Total herds inspected 

Total cattle inspected 

Total cattle tapged 

Total postmortem examinations. 
Total dLseased on i>ost-mortom — 

Total premises disinfected 

' Total diseased cattle purchased . . 
Total exposed cattle purchaaed . . 



7,551 
24.344 



J 8,979 
.1 854 



51, 330 

421, 495 

68,778 

40,734 

954 

840 

844 

2,467 



12,251 

242,976 

63. 333 

177,221 

89 

123 

63 

142 



166,951 

1,605,721 

366,906 

356,404 

7,438 

4,128 

6.404 

15,557 



KoTB.— To the items •♦ Total diseased cattle purchased" and •'Total exposed cattle purchased" are 
to be added the following: Purchased in Virginia and District of Columbia, 45 diseased animals, making 
a total of 6,449; Virginia and District of Colnmbia, 57 exposed animals, making a total of 15,614. 

The following table gives a summary of the expenditures for the 
eradication of pleuropneumonia from the beginning of the work to 
September 1,1892: 

Table shoxoing exj^enditures for the eradication of contagious ple$tro-j)n^monia from July 
1, 1886, to September 1, 1892, 



* 


Salaries. 


Traveling. 


Mi-scella- 
neous. 


Affected 
cattle 


Exposed 
cattle. 


TotaL 


No.of animals. 


state. 


Af- 
fected. 


Ex- 

poeed. 


Now York 

New Jersey 

Pennsylvania.. 

Maryland 

Illinois 

Verm on t,* 
Mass.,* Vir. 
ginia, and 
District of 
Columbia — 


$385, 672. 70 
185,533.92 

40, 201. 36 
124, 948. 22 

52,170.31 

8,8^.28 


$58, 013. 29 
44,018.03 

4,462. 42 
33,705.74 

3,819.29 

1,177.72 


$28. 897. 52 
12, 956. 79 
2, 614. 66 
5,667.42 
4. 126. 61 

19.55 


$87,241.69 

20, 477. 50 

1,243.50 

48.363.41 

3, 260. 80 

739.00 


$198, 669. 80 

60, 967. 70 

3, 357. 50 

76,115.85 

16, 561. 64 

754.60 


$758,495.00 
323,953.94 

51,879 44 
288, 800. 61 

79,938.65 

6,033.05 


3,347 
844 
63 

1,974 
176 

45 


9,019 
2,467 

142 
2,930 

990 

57 


Total .... 


701, 868. 79 


145,196.49 


54, 282. 55 


161, 325. 90 


356, 426. 99 


1,509,100.72 


6.499 


15, 5U 



* Investigating reported outbreaks. 
M6VEMENT OF CATTLE FEOM SPLENETIC FEVER BISTEIOT. 

The regulations for preventing the dissemination of the disease 
known as splenetic or Texas fever, which have been enforced during 
1892, are substantially the same as those issued in 1891. The changes 
which have been made have had the effect to place outside of the in- 
fected district a number of counties in Texas, Tennessee, North Caro- 
lina, and Virginia which were previously included in this district, but 
whicli experience has shown were free from the contagion. The object 
of the regulations is to separate the infected from the noninfected 
cattle in the stock yards and channels of transportation outside of the 
infected district, and to secure the cleaning and disinfection of all cars 
which have carried infected cattle. The regulations have not prevented 
or hindered the shipment of cattle from the infected districts to tbe 
markets for slaughter, nor have they depreciated the value of these 
cattle. On the contrary, they have had a marked tendency to sustain 
and increase the values of cattle by preventing losses from this dis- 
ease, and by increasing the purchases for feeding imrposes, oh Jiccount 
of the safety with which these can now be made. The frill text of the 
regulations is as follows: 
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SXGCXJLTIOK6 OOKCEIIKIKG CATTL* TRANSrORTATIOSr. 

U. S. DEPATmrENT OF AORICrLTTRB, 

Office of the Secketaky, 
Wtuhin^ion, D. C, February S€, 1999, 

Tb the 'f%andffer9 and agenf$ ^f raUrwid and irunspertaUan eompania of the United 

States, gtockmen, and others: 

The regulations concerning cattl© traniiportation issaed by fhls Department Jan- 
uary 11, 1892, are kereby revoked, and the folio wing preecribcd in place thereof: 

In accordance with section 7 of the act of CongresH approved May 29, 1884, entitled 
"An act for the establishment of a Bureau of Animal Indnstry, to prevent the ex- 
portation of difleased eatt^e, and to provide meaufi for the snpproBBion and cxtir- 
palion of plearo-pneiteenia and other contagions dineaaes of domestic auiinalB,-' and 
of the act of Congress, approved March 4, 1891, making appro) >riat ion for the l)e- 
partmefit of Agricolture for tbe fiscal year ending June 30, 1892, you are hereby 
notitied that a contagious and infectious disease known as splenetic or Sontbern 
fever exists among cattle in the follow ing-descril»ed area of the United States : 

All that oonntry lying east and south of a lino comraenciug at the southwest 
comer of Valverde County, State of Texas, on the Rio Grande Uiver; thence run- 
ning nortiierly.f^ODg the we^m boondaries of Valverde and Crockett counties to 
the ni^thwest comer of Crockett County; thence easterly along the northern 
boundaries of Crockett and Schleicher counties to the Boutheaslem comer of Irioa 
County; thence northerly along the eastern boundary of Irion County to the north- 
east comer of aaid county; thence northerly to the southern boundary of Coke 
County ; liience westerly to the southwestern comer of Coke County ; thence north- 
erly along the western boundary' of Coke County to the southern boundary of 
Mitchell Coonty ; thence easterly to the southeast comer of Mitehcli County ; thence 
northerly along the western bonnclaries of Nolan and Fisher counties to the south- 
ern boundaiy of Kent County ; thence easterly along the soutliem boundary of Kent 
County to lie southwestern corner -^f Stonewall County ; thence northerly along 
the western boundary of Stonewall County to the southeastern comer of Dickena 
County ; tbencc easterly along the northern boundary of Stonewall County to the 
touthwest^ni corner of Knox County; thence northerly along the western Ixrand- 
aries of Knox w^d Hardeman counties to the Red River ; thence northwesterly follow- 
ing the Red River to its point of intersection with the one hundredth meridian of 
hmgitade ; thence northerly from said point of intcBsection along said one hun- 
dredth meridian to the southern boundary of the State of Kansas ; thence easterly 
along the eouthem boundary of the State of Kansas to the northeast boundary of 
thelndijin Territory: thence southerly along the eastern boundary of the Indian - 
Territory to the soutnwest comer of the State of Missouri; thence easterly along 
^ southern boundary of the State of Missouri to the Mississippi River; thence 
nmning southerly -aloug the Mississippi River to the southwestern comer of the 
eounty of Landeniale, State of Tennessee; thence running easterly, following the 
southern boundaries of the counties of Lauderdale, Crockett, Gibson, Carroll, Ben- 
ton, Perry, Lewis, Maury, Marshall, Bedford, CoffVje, Grundy, Sequatchie, Ham- 
ilton, Meigs, McMinn, and Monroe^ State of Tennessee, to the easterly boundaries of 
said State; thence following the northern boundaries of the counties of Cherokee, 
Macon, Jackson, TransylYauia, and Henderson, State of North Carolina, to the 
southeast comer of the county of Buncombe of said State; thence in a northeasterly 
direction, following the Blue Ridge Mountains, to the southwestern comer of the 
eounty of Madison, State of Virginia; thence easterly along the southern boundaries 
of the counties of Madison, Cnlpeper, and Stafford; thence northerly along the 
eastern boundary of Stafford County to the Potomac River; thence following the 
Potomac River southerly to the Chesapeake Bay ; thence easterly along the southern 
boundary of the State of Maryland to the Atl^itic Ocean. 

Froih tho Ist day of March to the Ist day of December, 1892, no cattle are to be 
transported from said area to any portion of the United States north or west of the 
above-described line, except by rail for immediate slaughter, and when so trans- 
ported the following regulations must be observed : 

(1) When any cattle in course of transportation from said area are unloaded 
nortli or west of this line to be fed or watered, the places where said cattle are to 
be fed or watered rfiall be set apart and no other cattle shall be admitted thereto. 

(2) On unloading said eatt^eat their pointe of destination, pens shall be set apart 
to receive thcoa, and no ot^er cattle shall be admitted to said pens ; and the regula- 
tions relating to the movement of Texas cattle, prescribed by ttie cattle sanitary 
officers of the State where unloaded, shall be carefully observed. The cars that have 
carried said stock shall be cleansed and disinfected before they are again used to 
transport, store, or shelter animals or merchandise. 
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(3) All cars carrying cattle from said area shall bear placards stating that said 
ears contain Southern cattle, and each of the Tv^ay bills of said shipments shall have 
a note upon its face with a similar statement. Whenever any cattle have come from 
said area and shall be reshipp^d from any point at which they have been unloaded 
to other points of destination, tlie oars carrying said animals shall bear similar pla- 
cards, with like statements, and the wavbills be so stamped. At whatever point 
these cattle are unloaded they shall be placed in separate pens, to which no other 
cattle shall be admitted. 

(4) The cars used to transport such animals, and the pens in which they are fed 
and watered, and the pens set apart for their reception at points of destination, shall 
be disinfected in the following manner: 

(a) Remove all litter and manure. This litter and manure may be disinfected 

by mixing it with lime or diluted sulphuric acid, or, if not disinfected, it 
may be stored where no cattle can come into contact^ ith it until after De- 
cember 1. 

(b) Wash the cars and the feeding and watering; troughs with water until clean. 

(c) Saturate the walls and floors of the cars and fencing, troughs, andshutes of 

the pens, with a solution made by dissolving four ounces of chloride of 
lime to each gallon of water. Or disinfect the cars with a jet of steam 
under a pressure of not less than fifty pounds to the square inch. 

(5) It is expressly provided that cattle may be removed from those counties in the 
State of Tennessee which lie south of the. line hereinaoove described to those coun- 
ties lying north of said line in said State for grazing purposes, in accordance with 
the recalations of the authorities of the State of Tennessee. 

(6) It is further expressly provided that cattle which have been at least ninety 
days in the counties of Coke, the eastern portion of Tom Green, Nolan, Fisher, 
Stonewall, Haskell, Knox, and Hardeman, State of Texas, which lie within the 
above-described area, may be moved from said counties by rail into the States of 
Colorado, Wyoming, and Montana, in accordance with the regulations made by said 
States for the admission of Southern cattle thereto: Pr<n:ided, 

(1) That cattle from said area shall go into said States only for slaughter or graz- 
ing, and shall on no account be shipped from said States into any other State or Ter- 
ritory of the United States before the Ist day of December, 1892. 

(2) That such cattle shall not be allowed in pens or on trails or on ranges that are 
to be occupied or crossed by cattle going to the eastern markets before December 1, 
1892, and tnat these two classes of cattle shall not be allowed to come into contact. 

(3) That all cars which have carrie<l cattle from said area shall, upon unloading, 
at once be cleaned and disinfected in the manner provided by these regulations. 

(4) That the State authorities of the St%tes of Colorado, Wyoming, and Montana 
agree to enforce these provisions. 

The losses resulting yearly to the owners of susceptible cattle in the interstate 
and export trade, by the contraction of this disease from exposure in unclean and 
infected cars and pens, and by means of the manure carried in unclean cars frt>m 

Slace to place, have become a matter of grave and serious concern to the cattle in- 
ustry of the United States. It is absolutely essential, therefore, that this cattle in- 
dustry should be protected as Air as possible by separating the dangerous cattle and 
by the adoption of efficient methods of disinfection. 

Inspectors will be instructed to see that disinfectiou is properly done, and it is 
expecteid that transportation companies will promptly put into operation the above 
methods. * 

Very respectfully, 

J. M. RrsK, 

Secretary, 

The following supplementary regulations were made during the year: 

U. S. Department op Agriculture, 
Office of the Secretary, 

Washington, D. C, June IS, I89S, 
Notice is hereby given that the regulations of the U. S. Department of Agricul- 
ture, dated February 26, 1892, concerning cattle transportation, are modified So as to 
exclude the counties of Orange, Albemarle, Greene, Nelson, and Amherst, in the 
State of Virginia, from the infected area described in said regulations, and the quar- 
antine line established by said regulations is hereby changed so as to run along the 
southern boundaries of said counties, placing these counties north of said line. 

J* M. Busk, 

Swreiary. 
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U. S. DKPABTMENT op AGRICtJLTURE, 

Office op the Skcrktart, 
Washington, D. C, July 5, 18^S. 
The permission nanted to ship cattle from the counties named in the sixth regn- 
lation of the Regnmtions of the Department of Agriculture, of date February 26, 
1892, concerning cattle transportation into the States of Colorado, Wyomine, and 
Montana, is hereby extended to shipments, under the conditions named in said sixth 
regulation^ to the State of South Dakota. 

J. M. Rusk, 

Secretary, 

U. S. Department of Agricxtlture, 

Office of the Secretary, 
Washington, D, C, July 18, 1892, 
To ihc managers fin'B agents of railroad and transportation companies of the United States, 
sioi^cmen, and'others: 

Whereas the county of Uvalde, State of Texas, was, by an order duly made by 
the Secretary of Agriculture, on the 26th day of February, 1892, in pursuance of tha 
act of Concress of May 29, 1884, and acts supplemental thereto, declared to be in- 
fected with a eontagious and infectious disease, known as splenetic or Southern 
fever; and 

Whereas the county of Pecos, State of Texas, was, by said order, included in the 
area of country declared to be tree of the said contagious and infectious disease; and 
Whereas a large number of cattle have been moved from the said county of Uvalde 
into the county of Pecos, State of Texas, since the making of said order, and such 
movement of cattle is a violation of said order, and the cattle moved into Pecos 
County having rendered all cattle in said county dangerous to be moved into other 
uninfected areas of the United States : It is therefore 

Ordered, That no cattle shall be moved from the county of Pecos, State of Texas, 
into parts of the United States north or west of the said county of Pecos, except for 
purposes of immediate slaughter, and then to be kept separate as infected cattle. 

J, M. Rusk, 

Secretary, 

These regulations concerniiig cattle transportation have been as rig- 
idly maintained as was jwssible under existing laws. In the main they 
have been extremely successful in preventing the spread of the disease, 
and cattle have been safely purchased in all the large stock yards or 
the country for feeding purposes without any losses having occurred 
among them from splenetic fever. The numerous large outbreaks which 
have been the rule in former seasons have not occurred, and with the 
exception of an outbreak in western Texas, and one in Lyons and ad- 
joining counties in Kansas, none have been reported. The number of 
cases of splenetic fever occurring among export cattle has also been 
greatly reduced, as compared with former years. One of the main 
causes of the appearance of splenetic fever among export cattle is the 
Bhipment.of these animalrin cars which had not been disinfected, and 
which had carried infected cattle to points in various States where this 
Department had no representatives. The Department has maintained 
a corps of inspectors at all of the large stock yards to which infected 
cattle are transported, and from which they are sent to other points in 
small consignments, and has, whenever possible, informed the author- 
ities of the various States to which cars containing such cattle were 
going of their destination. In such cases it has been necessary to leave 
to State authorities the enforcement of their local regulations for hand- 
ling such cattle and for disinfecting the cars. In many cases, how- 
ever, the cars under such circumstances are not disinfected, and being 
used for the shipment of susceptible cattle, the disease is thereby con- 
tracted. The prevention of this disease will probably not be absolute 
until Congress enacts some legislation that will compel railroad com- 
panies to comply with the regSations ibr cleaning and disinfecting cars 



Digitized by 



Googk 



78 



REPORT OF THE BUREAU OP ANIMAL INDUSTRY. 



that have carried infected cattle^ and to provide penalties for the viola- 
tion of the other sections of tlie regulations. There have been reported 
131 hea<^ of cattle in the export trade affected with this disease during 
1802, as compared with 524 for the same period in 18M. ^ This shows a 
very gratifying improvement, but in order to maintain the reputation 
of our export cattle, and to keep the trade at its present proportions, 
the exposure of export cattle to the disease must be entirely prevented. 
This can only be accomplished by rigidly maintaining the boundary 
lines of the infected district as at present defiued, and in adopting still 
more stringent measures to secure the disinfection of cars. The follow- 
ing table shows the places at which inspection has been made, the num- 
ber of cattle which have been inspected, and also the number of cars 
which have been cleaned and disinfected under the suj^ervision of De- 
partment employees : 

6iatement Bhomng work performed hy inspecton of the Bureau of Animal Industry in 
supeit^iaing the movement of infected cattle during the quurantine season, February £6, 
to December 1, 1892, 



Place. 



Cars 
oleaaed 
dUtri<^t audi oeived at 'for points and disin- 
' ' lected. 



Sooth Omaha, Nebr- 

Chica^, 111 

KausaH City,Ko 

Eaat St. Louis. Ill 

InclianapoUe, Ind 

PitUburg, Pa ^ 

Baltimore, Md 

Philadelphia, Pa 

New York, N. Y 

Boston, Mass 

Bni&lo. N. Y 

Argentine, Kans ^ 

Herinpton, Kans 

Parsons, Kans 

State liino, Kans 

Baxter Springs, Kans 

Poplar Bluff, Mo 

Springfield, Mo 

Total 



Carloads of' 

cattle re- ,Catt]e oon 
ceived from tained in Car loads 

infected | cars re- lin transit 



inspectcMl at qaarantiue 
quarantine pens, 
pens. 



274 

25,628 

12,344 

15, 415 

1,361 

580 

8 

504 

1,218 

50 

1,28« 

7,507 

3,942 

9,0$6 

2.058 

206 

1,920 

8,177 



91,754 



6,939 

690,681 

356,970 

4;j0, 12« 

28, 581 

15,269 

172 

10,594 

39.662 

977 

99,151 

229,809 

109.391 

243,051 

67,110 

8.976 

53,280 

227,662 



2,515,601 



boyimd. 



17 

2.476 

7.498 

10, 754 

1,134 

539 

3 

87 



274 
25.173 



1,213 
7,597 
3,942 
0,086 
2,058 
306 
1,920 
8,177 



56,757 



il 

7 
504 



873 
6,644 
2,996 
2.016 
1,323 
7f 



40,515 



It appears from the above table that more than two and a lialf mil- 
lions of cattle from the infected district have been inspected and kept 
separated from other cattle in the channels of commerce, and that more 
thau forty thousand cars have been disinfected under the supervision 
of the Department inspectors. This great amount of work has been 
accomplished without friction, and without hardship to those who have 
owned the stock. It is a line of* work which has been extremely i)0ptt- 
lar, as every one who has been engaged in the shipment or sale of ca^ 
tie has been able to see the benefits which the regulations have secured. 
Just how much has been saved by the prevention of disease and facili- 
tating the movement and sale of cattle it is impossible to accurately 
estiniate, but there is no doubt that it amounts to several millions of 
dollars. The insurance on exi)ort cattle has been greatly reduced be- 
cause of the diminution of losses from this disease, and it is estimated 
that there has been a saving in this directiomalone of about $5 on each 
animal exported. This would amount to nearly $2,000,000 with the 
number of cattle exported during the present year. 
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INSPECTION OP EXPORT ANIMALS. 

The inspection of animals for export has been continued during tlie 
year, under the iMrovisicms of the act of Congress aj^roved August 30, 
1890, and in the manner described in the last report made to Congress. 
Hie animals inspected have been principally cattle, and the following 
table shows tiie number inspected, the points at which the inspection 
was made, the number tagged for oxi)ort, and the number of animals 
rejected by the inspectors: 

Statement sboicing numher of ^aiile inspected <md ia/fged for export at the various stock 
yards and ports during the fiscal^ year ending June 30, ISO J; also number rejected on 
account of disease. 



Stock yards. 


Inspected. 


Tagged. 


R«\|ected« 


Chicago, HI 


244,109 

153,435 

70,530 

28,509 

2.677 

27.568 

129 512 

8,251 

149,806 

912 

661 

8,242 


24?,34« 

33,090 

41,116 

2,293 


7W 


Buffalo, N. r 


M 


BaltiiDore.Md 


5 


Philadelphia, Pa 


'4 


Indianapolis, liid 




Pittsburg, Pa 


8,248 
20,417 

86,460 

912 

661 

2,889 


e 


Snitfin ItiA}^ . -^_,.,,-,,,^,,.,-,..,,-^--,-.,, , ^ 


7 


"Pnrtland M** , . 




KewYork.N.Y. 

Kflriblk, Va 


9 


17#rir i)rlAjma T.» 




KetTDort Kewa. y a. 








Total 


824,206 


389,480 


813 







Under the column "inspected'^ is included all reinspections made at 
ports of export of cattle previously inspected and tagged at interior 
yards; also reinspections made at the yards at BufGalo and Pittsburg 
of cattle that had previously been inspected at Chicago. This column 
shows the total amount of work done at the various yards and ports 
throughout the country in the handling of export cattle. 

The following table shows the number of vessels inspected, the num- 
ber of cattle exported from the various ports, and the countries to 
which they wore shipped : 

Exports of domestic caUIeio Europe for the f seal year ending June 90 , 1S9S, as compared 
with the exports for thefis<Ml year ending June SO, 1S91, 



Port of export. 


Steamers 
inapected. 


Great 
Britain. 


Ger- 
3,440 


Bel. 
gium. 


France. 


TotaL 


K«wTorlc,K. T 


382 

240 

153 

78 

5 

24 

5 

30 


145, 762 

129, 512 

62,422 

28,190 

661 

8.251 

912 

8,242 


448 


150 


149, 800 


Boatoo, Mass 


129 512 


Baltimore, Md 

Philadelpliia, Pa 


382 


588 


520 


63,912 
28,190 


New Orieans, La 


1 




661 


Pwt]aad,He 


! 




8,251 


Norfolk, Va 









912 


KewportKewa, V» 








8,242 














Ageregatcfiscftl year ending June 80, 1892 

Aggregate flacal yeareadiBg JuneBO, 1891 


917 

489 


383, 952 
344,417 


3.822 
6,518 


1,036 
6,582 


670 
6,885 


389,480 
362,402 



Kon. -The experts iior the &cal year ending June 30, 1892, show an increase of 7^ i>er cent ovdr the 
csporta for Mm precediDg year. 

INSPECTION OP IMPORT ANIMALS. 

The inspection' of animals imported into the United States under the 
provisions of the act of Congress approved August 30, 1890, is made 
partly under the Inspection, and partly under the Quarantine Division 
of this Bureau. Animals from Canada and Mexico are inspected at 
porta of entrjTy and in -case they are found healthy are allowed entiy 
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without detention. This inspection is made by the Inspection Diyision« 
Animals coming from other countries than those situated in North, Cen; 
tral, an4 South America, are quarantined at the port of entry under 
the direction of the Quarantine Division. This work wiU be referred to 
later on in this report. No entries of animals have been rei)orted from 
Mexico during the year. The number and kind of animals imported 
from Canada, as reported by the inspectors of the Inspection Division, 
is shown by the following table: 

Statement showing the imports of cattle, sheep, and swine into the United States from Canada 
during the fiscal year ending June SO, 1892^ 



Port of entry. 


Cattle. 


Sheep. 


Swine. 


Remarlu. 


Buffalo, N.Y 


185 


194, 103 

2.858 

504 

8,982 

18,323 

29, 176 

11,156 

84.870 

6,565 

8,579 

18,766 

10, 169 

84,856 

1,450 
8,701 


1 

2 

6* 

2 
8 

2 

12 
41 




Charlotte, N. Y 




Snspension Bridge, N. Y . . . . 
Richford, Vt....: 


5 
2 

783 
3 
5 
4 
6 
19 
2 
1,389 

103 

120 

47 




Newport, Vt I - . . 

Vanc^boro, Me ... r ..... . 


513 cattle en route to Boston for export. 


HoaHon, Me 




Ogdensbarg, N.Y 




Morriatovn. N. Y 




Cape ViDcent, N. Y 




Rounea Point. N. Y 




St. Albans, Vt 


1,388 cattle en route to Boston for export 
100 cattle en route to Boston for export; 108 
sheep quarantined for foot-rot; recoTcaned. 


Island Pond, Vt 


Detroit, Mich 


Port Haron, Mich 








Total 


2,973 


873,617 


74 









Note.— This stat<>mont does not include imported live stock received at the quarantine stations 
located on the seaboard. 

The necessity for the inspection of animals from Canada is evident 
from the widespread prevalence of foot-and-mouth disease and pleuro- 
pneumonia in Europe, and the constant importation of animals from 
Europe into Canada. Only one lot of animals from Canada has been 
detained, and that was a lot of 123 sheep affected with foot-rot, a con- 
tagious disease which causes heavy losses to sheep-owners, and which 
should be guarded against. At present there is no authority for in- 
specting imported horses, and as these animals are liable to be affected 
by any one of several serious contagious diseases, some provision should 
be made for the inspection of these animals, and for preventing their 
entry in case they are found to be affected with such diseases. 

EEVOCATION OF ORDEK REQUIRING SLAUGHTER OF SHEEP LANDED , 

IN GREAT BRITAIN. 

It should be mentioned, in this connection, that since the regulations 
of the Secretary of Agriculture have been enforced which require the 
quarantine of slieep imported into the United States, and, also, the in- 
spection of exported sheep, an order has been issued by the British au- 
thorities revoking the regulations which caused the slaughter pf sheep 
from this country on the docks where landed. This concession is ex- 
tremely gratifying, since thie burdensome restriction on the export trade 
in live sheep had been in operation for thirteen years. The order re- 
moving this restriction went into effect September 1, 1892. 

INSPECTION OF AMERICAN CATTLE IN GREAT BRITAIN. 

The American veterinarians located at the foreign animals wharves in . 
Great Britain, by the courtesy of the British authorities, have contin- 
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ued insiMHJting cattle landed there from this country. The object of 
this inspection has been to learn the condition in which our cattle ar- 
rive, the extent of the losses at sea, and to determine if the lung dis- 
ease with which some of these animals have been found affected by the 
British inspectors was really contagious pleuropneumonia, as alleged 
by them. In order to obtain all the evidence possible on this point, our 
cattle have all been tagged with a number, and records kept by which 
they could be traced to the stock yard where originally.purchased. and 
also to the farms on which they were fed. This gives a history or any 
individual animal in connection with the veterinarian's diagnosis of 
disease. During the fiscal year ending June 30, 1892, four animals 
have been reporSsd by the British inspectors as being affected with con- 
tagious pleuro-pneumonia. Two of these, according to the opinion of 
the American inspectors, were affected with broncho-pneumonia, fipom 
cold and exposure during the voyage, and two were reported as affected 
with emphysema of the kings. In none was there any appearance of 
contagious pleuro-pneumonia. The tag numbers of these animals were 
cabled to the Department, an inspector was sent to the farms from 
which they came, where a careful investigation showed that there had 
been no contagious disease of cattle to which these animals might have 
been exposed. It is evident, therefore, that none of these animals were 
affected with contagious pleuro-pneumonia, because this disease did not 
exist in the section of the country from which they came. The total 
number of cattle inspected by the veterinarians of this Department in 
Great Britain during the year, and the loss reported by them as having 
occurred at sea, is shown by the following table: 

Statement shotting losses at sea and number of cattle inspected hy United States inspectors 
stationed at London, Liverpool, and Glasgow, during the fiscal year ending June SO, 1892, . 



Port. 



Ko. cattle in- 
spected. 



Loss at sea. 



London 

Liverpool - . . 
Glasgow 

Total. 



139,750 
li$3,093 
44,571 



091 

1,614 

468 



868,014 



3,273 



Percentage of loss diiring the fiscal year ending June 30, 1892, seven-eighths of 1 per cent. 
Percentage of loss during the fiscal year ending June 30, 1801, If per cent. 

It wiU be interesting at this time to review the alleged cases of con- 
tagious pleuro-pneumonia found among United States cattle by the 
British inspectors since the representatives of this Department have 
been stationed in England. The oflftcial reports state that fourteen cases 
of pleuro-pneumonia were found in 1890 among cattle from the United 
States. The American inspection began August 16, 1890, and from 
that time to the end of the year no cases alleged to be this disease 
were reported. The entire number reported had consequently been 
found previous to August 16, and the sudden disappearance of the dis- 
ease indicated either that the eradication of pleuro-pneumonia in the 
United States had prevented the exportation of infected animals or 
that the English inspectors were more careful in their diagnosis and for 
the time being stopped reporting cases of broncho-pneumonia as con- 
tagions pleuro-pneumonia. 

It is not a pleasant task to question the diagnosis of professional 
gentlemen under any circumstances, but in this case there is no other 
alternative. It has been asserted for more than ten years by compe- 
tent English and American authorities that the cattle from this country 
8152 6 
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alleged by the British inspeetors to be afifected with contagious pleuro- 
pneumonia were not suffering from that disease, but from ordinary 
pneumt)nia, induced by injuries and exposure during the voyatre. The 
answer to this assertion has simply been that the British inspectors 
know pleuropneumonia when they see it, and that, so long as lungs are 
found in American cattle affected as the ones in question have been, 
the United States will be treated as a country affected with that dis- 
Cjase. 

This is a serious commercial question to the United States, and it is 
aLso a serious scientific question to the veterinary profession of the 
world. Are we, as veterinarians, to admit that after the years of strug- 
gling with pleuropneumonia, after the scientific investigations which 
have been made, after the thousands of autopsies which we have had 
an opportunity to witness in eradicating the disease — are we, after all 
this, to admit, I repeat, that we know so little about the changes caused 
by it in the affected animal that there is any substantial reason for the 
differences of opinion which have been expressed by men who stand 
high as authorities on such questions! 

Every veterinary pathologist who has had exi>erience with pleuro- 
pneumonia must know that there are certain apx>earances of the lungs 
in this disease which are peculiar to it, and which, if they were found 
associated, would immediately disarm criticism as to the diagnosis. On 
the other hand, it is eqttally well known that in the absence of these 
peculiar appearances or pathognomonic lesions, the animal affected 
can not be pronounced affected with pleuropneumonia, unless there is 
a clear history of exposure to that disease or unless exx>eriments have 
shown that typical cases of pleuropneumonia can be produced in other 
animals by cohabitsition with them. In other words, plcuro-pneumonia 
can not be properly diagnosed in an animal or a group of animals 
unless some lesion is found which is peculiar to and characteristic of 
that disease. 

» III the whole decade of controversy in which the discovery of hun- 
dreds of cases lias been claimed, the British inspectors have never 
produced for the satisfaction of tliis Government one single lung fi-om 
an American bullock which presented characteristic lesions of cqnta- 
giou*3 pleuropneumonia. This is an important assertion to make, and 
one the serious character of which is fully appreciated by the writer. 
Having, however, carefully followed the discussion and the official re- 
ports, having seen specimens from a considerable number of the lungs 
said to be affected with typical pleuropneumonia, and having had caie- 
ftil descriptions of the others seen by the American inspectors, this 
assertion is made with the fullest confidence that it is correct. 

With these views, clearly exjxressed, the history of such discoveries 
on the English docks will be continued, to include the latest returns 
which have been received. 

From August IG, 1890, to February 1, 1891, not a single case of al- 
leged pleuro-pneumonia was reported. On February 2, 1891, during 
the temporary absence of the American inspector, a case of pleuro- 
pneumonia was reported at Deptford, as having been discovered in the 
lungs of a bullock shipped from New York. On April 15, 1891, two 
more cases were found among a lot shipped from Baltimore. These 
were the only cases brought to the attention of the American inspectors 
during 1891, and these animals, in their opinion, were affected with 
broncho-pneumonia. 

Specimens from these lungs were submitted to Prof. Williams, the 
eminent veterinarian of Edinburg, who had no hesitation in pro- 
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noancing them affect€d writh simple broncho-pneumonia, without any 
of the peculiar characters of contagious pleuropneumonia. The his- 
tory of the animals in question was also traced in the United States, 
and it was shown that there was no pleuropneumonia in the sections 
of the country from which they came, and that they could not have been 
exposed to the contagion on their way to the vessels by which they 
were shipped. 

When the annual report of the director of the veterinary depart- 
ment for the year 1891 appeared, it was found that four cases of pleuro- 
pneumonia had been charged against the United States. One of these 
was said to have been found in a shipment from Boston, but the Amer- 
ican insx)ector was neither shown the lung nor notified that this case 
had been reported. 

From August 16, 1890, to January 1, 1892, but four ailimals from the 
United States were reported as affected with pleuro-pneumonia. In 
May, lS91,one of the British inspectors found a lung similarly affected 
in a Canadian steer, but when this case was brought to the attention 
of the director of the :veterinary department, it was promptly, decided 
to be simple broncho-pneumonia. 

IiK January, 1892, one case of pleuro-pneumonia was reported in a 
shipment from Boston and two cases in a shipment from Philadelphia. 
In February one case was reported in a shipment from Baltimore. 
These animals, according to the American inspectors, were affected with 
broncho-pneumonia. All of these animals were traced by their tag num- 
bers, and it was clearly established that none of them could have been 
exposed to the contagion of pleuro-pneumonia previous to their ship* 
ment from Jihe United States. 

No other cases alleged to be pleuro-pneumonia were brought to the 
attention of the Unit^ States inspectors previous to the issuance of 
the proclamation of the Secretary of Agriculture declaring the United 
States to be free from that disease, and to have been free for the pre- 
vious six months. Immediately after the publication of this proclama- 
tion in the newspapers of Great Britain, the British inspectors com- 
menced rei)orting cases of pleuro-pneumonia, and they have continued 
making such reports with the most astounding frequency. 

Bearing in mind that during two years but eight cases of pleuro- 
pneumonia, all told, were reported by the British inspectors, we will see 
what a wonderful stimulus for such discoveries the proclamation of 
eradication proved to be. This proclamation was issued on September 
26, 1892. The number of cases sinces reported by the British inspec- 
tors is as follows: 



steamship. 


Sailed from— 


Date. 


Cases. 


England 


New York 


Rppt.^22 
Oct 11 
Oct. 21 
Oct. 25 
Oct. 25 
Nov. 6 
Nov. 9 
Nov. 12 
Nov. 15 
Nov. 22 
Nov. 26 
Nov. 26 
Nov. 26 
Dec U 


1 


Grmce 


do 


1 




Boston 


2 


Cnfic 


New York 


1 


OtheHo 


do 


3 


Venetian 


Boston . 


1 


fioman 


do 


1 


MoBteauma / 


New York 


I 


OtWman 


13o3ton ... 


1 


Michigan 


do 


2 




. do . 


z 


Sedeerooro 


Baltimore .-.- 


6 


Dtirham City. 


Boston .. . ... ...... ......<. 


1 


SoBDanCil7 V.'.,.'. 


do *• 


3 








Total „ 


83 
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This table shows that in two and one-half months since the promul- 
gation of the proclamation declaring the United States to be free from 
pleuropneumonia the British inspectors have reported four times as 
many cases of that disease among American cattle as they did in the 
previous two years. Instead of the number of animals reported being 
at the rate of four per annum, as it had been for two years, it suddenly 
increased to 150 per annum. No one can pretend that there has been 
any change of conditions to account for such a sudden and enormous 
increase in the number of cases of pleuropneumonia existing among 
our export cattle, if we admitted, which we do not. that the cases re- 
ported were really of that disease. The number or animals exported 
has not been measurably increased, and the districts from which they 
have been purchased have beeli the same; pleuro-pneumonia has been 
so thoroughly eradicated that no case of it has been discovered in the 
United States during the last nine months, and yet, in spite of these 
facts, the number of affected animals found qn the other side has in- 
creased 3,700 per cent. 

Animals from Canada have been found affected with the same lung 
disease as has been reported to be pleuro-pneumonia when found in 
cattle from the United States. Until recently, however, this was 
passed as simple broncho-pneumonia. Since the greatly increased 
number of cases have been charged against the United States, a few 
cases of pleuro-pneumonia have l^en reported in Canadian cattle. In 
one case it was alleged that the affected Canadian animal transmitted 
the disease to other cattle with which it came in contact. It would 
certainly be interesting to see the character of the lesions which these 
cases presented. According to Prof. Williams, the disease was broncho- 
pneumonia and not pleuro-pneumonia. 

It is reported in the English agricultural press that all the cattle in 
this shipment, and all of those which had been in any way exposed to 
them, were slaughtered at great expense to the Government. As a 
result, an order has been issued requiring Canadian cattle to he 
slaughtered on the docks where landed, under the same conditions as 
cattle from the United States. It may be added, however, that not- 
withstanding the great danger to the British cattle interests from 
pleuro-pneumonia in Canadian cattle, which this circumstance would 
lead one to believe must exist, the order mentioned did not go into 
effect immediately, but its action was considerately postponed until 
the shipments for the year had all or nearly all arrived. 

It has already been stated that during the ten or more years of con- 
troversy no American inspector has ever been shown the lungs of a 
bullock from the United States, slaughtered in England, which pre- 
sented the characteristic lesions of contagious pleuro-pneumonia, and 
it may be added that, in spite of the enormous interests involved, 
there is no evidence beyond the mere assertion of the British inspectors 
that a lung with such characteristic lesions coming from an American 
animal has ever been found by them. It is plain that in this case 
assertion is not sufficent evidence, for what the British inspectors 
assert to be characteristic lesions of pleuro-pneumonia the American 
inspectors assert are the lesions of an entirely different disease. What 
is needed is the production of one or more lungs taken from American 
cattle, which present the lesions generally recognized as forming a 
typical representation of contagious pleuro-pneumonia. 

It ought not to be very difficult to agree as to what constitutes such 
atypical case. It is not necessary to consider the endless controversies 
which have arisen in the field of pathological histology as to the origin 
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and extension of the disease process, the peculiar microscopical char- 
acters, or the varieties of germs which are present. There appears to 
be little prospect of harmony on these points among microscopists for 
a long time to come. The macroscopical changes, however^ are evident 
to the eye of every veterinarian; there is practical unanimity in regard 
to their significance, and j7e should be able to decide when a lung pre- 
sents the characteristic and typical appearances of a disease which has 
been so long known and so carefully studied. 

One of the most characteristic features of contagious pleuro-pneu- 
monia is the extent of lung tissue involved and the intensity of the 
process. The inflammation is not confined to the anterior and inferior 
portions of the lung, but it extends to all parts of the organ. We may 
find one-half, two- thirds, or the whole of one lung involved. The aft'ected 
portion is completely hepatized, very solid, the alveoli, the finer bronchi, 
Ihe lymph spaces are all filled with exudate; the lung may be cut into 
slices which are firm, solid, and resistant, and is so increased in weight 
that a single lung may weigh 30, 36, or even 40 pounds. The pleura 
are greatly thickened, covered with false membranes, and adherent to 
the thoracic walls. The pleural cavity contains quarts or gallons of 
eflftision in which float masses of coagulated lymph. The lung on cross- 
section shows lobules of different color, indicating hepatization of va- 
rious ages, and the interlobular connective tissue is distended with 
yellowish lymph, either liquid or coagulated. The veins are found in- 
flamed oil their internal surface and plugged with thrombi which are 
firmly adherent to the diseased surface. 

This is the description of a typical case of acute contagious pleuro- 
pnuemonia, and it requires all of these different features to constitute 
such a case. Neither hepatization of the lobules, distention of the 
interlobular connective tissue, nor pleurisy, nor all three combined are 
characteristic of contagious pleuro-pneumonia. It is impossible to se- 
lect any one character as pathognomonic, and it is the effort to do this 
which has created so much confusion and uncertainty. What we insist 
upon is the combination of characters which together make up the pe- 
culiar picture of the lung affected with contagious pleuro-pneumonia. 
These are, briefly^ (1) the great extent of lung tissue involved; (2) 
the firmness, solidity, and weight of the hepatized tissue; (3) the in- 
tense pleuritis, as shown by the thickness of the pleura, the abundance 
of false membranes, and the quantity of effusion; (4) the difference in 
age of the hepatization, as shown by the varied colors of the lobules 
in different i)ortions of a cross-section; (5) the distention and thicken- 
ing of the interlobirfar connective tissue; (6) the inflammation of the 
internal surface of the veins, with firmly adherent thrombi. 

Such cases as that outlined above are very common, indeed are the 
rule in the genuine contagious pleuro-pneumonia of cattle. Why is it 
tliat not one single lung jSected in this manner has ever been found 
among the hundreds of cases of alleged lung plague found by the 
British veterinarians among American cattle? 

So much for acute pleuro-pneumonia. The chronic form also has its 
typical characters, which are well known and easily distinguished. It 
has been often remarked, and very justly, that, with cattle brought 
from a pleuro-pueumonia district, chronic cases are more often discov- 
ered than acute ones. Why have no chronic cases of pleuro-pneumo- 
nia been found among the hundreds of thousands of American cattle 
shipped to Great Britain since the United States inspectors have been 
located in that country? Has this mystery ever suggested itself to the 
British inspectors, and, if so, what can be their explanation of the 
siagiUax absence of the cases which would be most likely to be found t 
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In contagious pleuro-pneumonia the plugging of the veins and the 
intense hepatization which follows lead to necrosis or death of the en- 
tire' mass of tissue affected. The result is, if the attack is not fatal, 
that a thick, fibrous cyst- wall forms around the necrosed tissue, and 
this is preserved in such perfect condition that there are no signs of 
putrefaction, and the structure and appearance of the hepatized tissue 
may be made out for months afterward. This condition is typical of 
chronic contagious pleuro-pneumonia. It is found in the greater part 
of the animals which have had an attack and recovered. It is the most 
common lesion found in the lungs of cattle in pleuro-pneumonia districts. 
If pleuro-pneumonia exists in sections of this country from which cat- 
tle are being shipped to England these cysts, with thick fibrous walls, 
containing great masses of hepatized lung tissue 3 to 6 inches in diame- 
ter, should be found even more frequently than the acute form of the 
disease. How can the singular freedom of American cattle from such 
lesion be explained? 

With such acute cases or such chronic cases of pleuro-pneumonia as 
are above described there would be no difficulty in making a diagnosis* 
The acute lesions mentioned are pathognomonic, and if there is any 
other disease of cattle in which there is encystment of such hepatized 
masses of lung tissue it must be very rare. But thp British veterina- 
rians have not discovered either the acute or the chronic forms of dis- 
ease above described, and for that reason their diagnosis is contested. 
The cases of lung disease which they have discovered have varied in 
character, and to the mind of the writer have evidently been produced 
by various causes. The most common of these causes have been ex- 
posure and injury. 

It may be freely admitted that in some of these cases there has been 
distention of the interlobular connective tissue, with more or less hepa- 
tization, and in occasional instances moderate plemisy. In this, how- 
ever, there is nothing characteristic of contagious pleuro-pneumonia* 
Neither in the extent of organs involved, in the firmness and density 
of the hepatized tissue^ in the degree of the pleurisy, in the difference 
in the age of the hepatized areas, in the width of the connective tissue 
bands, nor in the plugging of the veins, much less in a combination of 
these, has there been anything to denote contagious pleuropneumonia. 

In one of the cases pronounced to be beyond doubt, of which a speci- 
men was forwarded to Washington for examination, the lesion was 
evidently not extensive, the connective tissue bands were only moder- 
ately distended, the coagulated lymph could be easily picked from the 
meshes in little masses from the size of a pin bead Jto that of a pea, the 
hepatization was very sUght, and the tissue of the affected lobules still 
quite spongy, while the thickening of the pleura was scarcely more 
than visible. This was the first case reported after the publication of 
the proclamation of the Secretary of Agriculture declaring the United 
States free from the plague. It was widely heralded through the press 
as a typical case. In the majority of cases the lesions, according to 
the reports of the American inspectors and of Prof. Williams, ore those 
of bronchopneumonia. 

Croupous pneumonia, interstitial i^neumonia, and broncho-pneumonia 
are conditions which have long been described and are still recognized 
by veterinary authorities as liable to occur in cattle without any con- 
nection with contagious pleuro-pneumonia. No one can successfully 
contest the independent occurrence of these lesions, and there certainly 
could be no conditions in the surroundings more favorable to their pro- 
duction than obtain on board ship during the cold months of the year, 
when storms, high winds, and extremely low temperature are common. 
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When cattle have been exposed alternately to the close hot atmos- 
phere between decks when the hatches and port holes were closed, and 
then to the abundant and cold drafts of air when these were thrown 
open in the season of storms and extremes of temi>erature, it is not 
surprising that a small proportion of them, scarcely ever reaching 1 per 
cent in any shipment, should show lesions of croupous, interstitial, or 
bronobopneumonia. Indeed, it would be amazing, and far different 
fix)m our experience on land, if these conditions did not produce such 
lesions in the lung tissue. During the two and one-half months in 
which the thirty-two cases of alleg^ pleuro-pneumonia were reported, 
about 71,000 head of cattle were exported, the lung lesions being there- 
foi*e found in one animal out of about 2,200 landed. Such a small pro- 
portion of affected animals, is inexplicable with a contagious disease, 
when we consider that the animals of each lot are crowdcS together for 
fully four weeks before slaughter. 

It ought to be plain to any veterinarian that he is not justified in de- 
ciding an animal to be affected with contagious pleuro-pneumonia when 
he lias only found the appearances or lesions in the lungs which are 
knowA to result from croupous, interstitial, or broncho-pneumonia. If 
such an animal came from a stable where pleuro-pneumonia was known 
to exist, that disease might be diagnosed, but then the diagnosis is 
made upon the history and not upon the lesions. The writer is per- 
fectly aware that in eradicating pleuro-pneumonia in various countries 
it has been the rule to consider nearly all cases of acut^ lung disease 
as possible cases of pleuro-pneumonia and to act as if they were such. 
Here again the decision is based upon the knowledge of the existence 
of the disease and the possibility of contagion; in other words, upon 
the history of the district. 

In a district where pleuro-pneumonia was unknown, or in one where the 
disease Lad be^i eradicated, it certainly would not be considered proper 
by any veterinary sanitarian to impose quarantine and slaughter be- 
cause an i8(^ated bovine animal had been found there with the lesions 
of croupous, interstitial, or broncho-pneumonia. Under such circum- 
stances it would be necessary to search for a typical case of contagious 
pleuro-pneumonia, or to obtain facts showing undoubted contagion, 
with somewhere in the chain an animal showing the typical characters 
of the disease in question. 

The necessity of a typical case of pleuro-pneumonia is insisted upon 
because contagion Is often suspected where it does not exist. A large 
number of cows may all be exposed to the same draft of cold air, and 
25 per cent of them may contract broncho-pneumonia. One man would 
say, so many cases of lung disease in a stable indicates contagion, 
while another, recognizing the true cause of the trouble, would prop- 
erly diagnose it as a noncontagious affection. 

Furthermore, there is a form of pneumonia in cattle, probably world- 
wide in its distribution, associated with a certain microorganism, and 
Uable to occur in several animals at the same time. The infectiousness 
or contagiousness of this disease are matters of doubt, as are the pneu- 
monias of man associated with similar microorganisms; but if there is 
any power of dissemination it must be very slight, and then only 
among animals subjected to the* same causes favorable to the develop- 
ment of pneumonia, because when affected animals are mixed with 
healthy ones under proper sanitary conditions, the disease is not con- 
veyed. 

These several diseases may be expected from time to time among 
cattle landed in England from the United States. But in none of these 
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diseases are the typical lesions of contagious pleuro-pneumonia found, 
and it is an error to consider them allied to or identical with that dis- 
ease. These diseases, common to the whole world, will be found in a 
certain proportion of cattle sMpped either from America to England 
or from England to America, as long as the transatlantic trade in hve 
cattle continues. Such isolated cases should be easily diagnosed by 
competent inspectors, and should not be allowed to interfere eternally 
with an important trade when there is no danger connected with them. 
There is a scientific aspect to this question as well as a political one, 
and science should not be modified to suit political requirements. The 
veterinary profession has the knowledge by which it cf*n discriminate 
between contagious pleuro-pneumonia and other diseases affecting the 
lungs, and that there should be such a difference of views in regard to 
the disease found in American cattle landed in England can only be 
explained upon the hypothesis that one side or the other is not form- 
ing its opinions in accordance with such knowledge. 

The statement of the case has been confused and covered* with intri- 
cate discussions as to whether this or that special feature waSiOr was 
not pathognomonic of contagious pleuro-pneumonia. or of some other 
disease. Such discussions serve to pass away the time and to furnish 
some apparently scientific grounds for the advocates of each i)osition 
to stand upon. There is, however, no prospect of any practical results 
being reached in that way. 

There is no one character which in the present condition of knowl- 
edge surely indicates contagious pleuro-pneumonia, but taking the va- 
.rious characters together as they exist in a typical case of the acute 
disease, a picture is formed which can not be mistaken. Stress has 
been laid in times past upon the distention and thickening of the 
interstitial connective tissue bands; upon the marbling caused by the 
contrast in color between the yellow bands and the areas of red or 
nearly black parenchymatous tissue surrounded by them, and upon 
the concomitant enlargement of the lymphatic glands. It is now 
known, however, that jJl of these conditions may occur independently 
of contagious pleuro-pneumonia. 

The marbling in color, which is now referred to as characteristic, is 
due to areas of inflammation of dift'erent age, and has been accepted as 
pathognomonic on the theory that contagious pleuro-pneumonia is the 
only disease of the bovine lung wliich progresses by gradual exten- 
sion from one section of the lung to other parts of it. But admitting, 
as we must from recent investigations, that there are other inflamma- 
tions of the lungs of cattle, associated with and which may be produced 
by microorganisms, what is more reasonable than to suppose that these 
microorganisms may begin their multiplication in one section of the lung 
and penetrate by degrees to other sections t In such a case there would 
be found hepatization of different ages in the various parts of the limg. 
Again, in ordinary croupous pneumonia the lobules are often of vary- 
ing color, owing to more or less hemorrhage in the different regions, 
and this variation of color is sometimes mistaken for the variation diie 
to hepatization of different ages. 

The inflammation of the internal coats of the veins, and the firmly 
adherent thrombi, may be a more characteristic lesion; but the writ^ 
is not inclined to accept this character by itself as surely indicating 
contagious pleuro-pneumonia until more extended observations have 
been made. 

The conclusion which we must reach is, therefore, that to diagnose 
pleuropneumonia safely we must have a typical case of the disease corn- 
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bining tlie different changes which have been enumerated. Unless 
these characters are all present we are not justified by the lesions in 
declariug a district, much less a whole country, to be infected with con- 
tagious pleuro-pneumonia. It may be true that every case of contagious 
pleuro-pneumonia is not typical, and that the lesions in such cases re- 
semble those of broncho-pneumonia or interstitial pneumonia, but all 
that can be said in regard to these cases is that under such circum- 
stances contagious pleuro-pneumonia can not be diagnosed from the 
lesions. We must then rely upon the history of the case to confirm or 
disprove our suspicions., Where cases are reported among imported 
cattle by the Inspectors of a country at the rate of three a week, there 
should be no difficulty in discovering the typical lesions of the plague, 
in case the plague exists. 

It is unfortunate that this whole question has ^een plunged into still 
deei>er polemical complications by the alleged discovery in Nebraska 
of a hitherto undescribed pneumonia which has been designated "the 
cornstalk disease," and which it is assumed is the same disease which 
has been discovered in the lungs of American cattle abroad. The breaks 
and inconsistencies of this theory are such as should have led any 
scientist to have hesitated a long time before accepting it, and yet emi- 
nent authorities have gravely discussed it as though it were an estab- 
lished fact for eighteen months, and they only now begin to discover 
some of its serious defects. 

In the first place, this theory would require us to discard the action 
of cold and exposure as factors in the pneumonias found among our 
cattle shipped across the Atlantic. These are, however, the most ob- 
vious causes of the different forms of sporadic pneumonia, and as nearly 
all of the cases have been found in the cold months of the year it would 
be absurd to claim that none of them were due to extremes of temper- 
ature. 

In the second place, but three cases of lung disease found among 
cattle which had been feeding upon cornstalks have been offered to dem- 
onstrate this theory which is to revolutionize our knowledge of the 
lung diseases of cattle. This certainly is a very insufficient amount of 
material upon which to found a tlieory, much less to expect its imme- 
diate adoption by the entire world. 

In the third place, the conclusion that a form of pneumonia is pro- 
duced among cattle by feeding ui>on cornstalks is purely hypothetical. 
There is a disease in cornstalks produced, according to BurriU, by a 
motile bacillus, and it is assumed that this bacillus in some unaccount- 
able way acquires virulence by the drying of the cornstalk and pro- 
duces the disease in cattle known as the cornstalk disease. There is 
then another assumption that the interstitial pneumonia found in 
three instances is identical with the cornstalk disease. It should 
also be noted that the author of this theory did not see one of the ani- 
mals alive, nor did he conduct the autopsies upon them. 

In the lourth place, the assumption that the disease seen among 
American cattle in France was identical with the cornstalk disease of 
Nebraska was not consistent with the facts and very improbable. No- 
card was of the opinion that these cattle were affected with a form of 
pneumonia which did not exist in France, and as he discovered a bac- 
terium associated . with .the disease, which he took to be motile, he 
jumped to the conclusion that the disease which he had under obser- 
vation was identical with the cornstalk disease of Nebraska. There 
IS no evidence that these cattle had been feeding in "stalk fields, or 
upon snap corn with the husks on ^ — conditions which are laid down 
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as essential to the production of the malady j Ti)ut, on the contrary, the 
presumption would be that export cattle had not been so fed. More 
important still is the assertion of the discoverer th^t the bacillus of 
the cornstalk disease is actively motile, grows upon potatoes, and has 
other characteristics which demonstrate that, whatever may be its na- 
ture, it does not belong to the rabbit septicaemia group of microorgan- 
isms. On the other hand, I have been furnished, through the kindness 
of M. Nocard, with cultures of the germs discovered by him in American 
cattle, arid can assert positively that they are not motile, do not grow 
upon potato, and that they belong to and have all the characters of the 
rabbit septicaemia group. This is sufficient to show that the diseases 
are not identical, and that the superstructure of theory built upon this 
assumption can not be maintained. 

In the fifth place, disease with the same lesions has been observed by 
Williams among English and Irish cattle. It was recognized by 
him in the lung of the Canadian animal killed at Lindores in Fife. It 
has also since been seen among French cattle by Kocard associated 
with the same germ he found in the American cattle. For my own 
part, I have frequently seen the disease in qut Eastern States, in cows 
shipped from districts where there had been no pleuropneumonia, and 
where they do not feed cattle in stalk fields or upon snap corn with the 
husks on. The disease in question is not the result of feeding upon 
any particular kind of food, but is a common form of broncho and 
interstitial pneumonia, as asserted by Williams, and when other 
European authorities follow his example and study the forms of pneu- 
monia in cattle which occur in their own countries, they will have no 
difficulty in recognizing it. 

VESSEL INSPECTION. 

Tlie inspection of vessels carrying export cattle has been maintained 
during the year under the act of Congress approved March 3, 1891, to 
insure the safe transportation and humane treatment of cattle on their 
voyage across the Atlantic. The total number of vessels inspected 
during tlje year was 917, of which 382 sailM from the port of New 
York, 240 from the port of Boston, 153 from the port of Baltimore, 78 
from the port of Philadelphia, 35 from the i>0Tt of jS^ewport News, 5 from 
the port of New Orleans, and 24 from the port of Portland, Maine. 
Thejre has been a marked improvement in the fittings and ventilation of 
most of the vessels carrying cattle, and this has resulted in the animals 
reaching their destination in better condition, and also in a diminished 
loss at sea. The percentage of loss of cattle during the voyage^ includ- 
ing all causes, was only seven-eighths of 1 per cent. As the loss dur- 
ing 1801 was If per cent, a marked improvement is shown by this r^>ort. 

MEAT INSPECTION. 

At the time my report for last year was written, inspection was being 
made of the products of twenty-two abattoiis, under the act of Con- 
gress approved March 3, 1S91. At the present time the number of es- 
tablishments provided with meat inspection has been increased to 
thirty-eight, and arrangements are being made to extend the insi>ec- 
tion still more. The total number of animals examined under the De- 
partment regulations of March 25, 1891, and the products of which 
have been marked for identification in the manner prescribed in the regu- 
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lations, was for the fiscal year ending Juno 30^ 1892, 5,076,929. Of this 
number 3,167,150 were cattle, 1,267,329 were hogs, 583,361 were sheep, 
and 590,899 were calves. There were 1,990,771 quarters of beef tagg^ 
for export and 8,160,625 for the interstate trade, while 688,176 carcasses 
went to canning establishments. There were stamped and marked for 
identification, in accordance with the regulations, 797,707 packages of 
canned, salted, and smoked beef products. Of the 3,167,150 head of 
cattle inspected, 141 were condemned on ante-mortem examination, and 
1,914 on post-mortem examination. Of 583,361 sheep, 197 were con- 
demnecTon post-mortem examination. Of the 1,267,329 hogs inspected 
microscopically, there were found 25,899 infected with trichinae. The 
following table shows the work in detail for the period ending June 30, 
1892: 

Meat inspection work^ fiscal year ending June SO, 1S92, 

Namber cattlo inspected 3, 167, 150 

Number diseased on mspection 141 

Post-mortems made 3,167,009 

Number diseased 1,914 

Dressed quarters for export 1, 190, 771 

Dressed quarters for interstate trade 8, 160, 625 

Carcasses to other establishments than were examined 627, 237 

Packages of canned meat stamped 495, 577 

Packages of salted meat stamped 142,698 

Packages of smoked moat stamped 159, 432 

Number hogs inspected 1, 267, 329 

Number diseased with trichinte 25, 899 

Packages of salted pork, bacon-, and hams stamped for export. 76, 266 

Number sheep inspected 683,361 

Namber diseased 197 

Dressed carcasses for export 883, 157 

Calves inspected *.... 59, 089 

Number certificates issued 5,783 

Total number of animals examined 5,076,929 

EXPORTATION OF INSPECTED PORK PRODUCTS. 

The first decree removing the prohibition against the importation of 
American hog products into any of the European countries was made 
in September, 1891. From that time until the close of the fiscal year 
ending June 30, 1892, the Department issued certificates for 76,911 
packages of pork products, containing 38,152,874 pounds. The follow- 
ing is a table showing the exports of inspected pork products to June 
30, 1892, giving the countries to which the same were exported, re- 
sjHictively: 

Statement ofnumher of cases and weight of pork products exported for the fiscal jCcr end- 
ing June 30, 1892. 





Conntrj'. 


Cases. 


Pountla. 


Germany 


. 


39,355 

14. 008 

8,345 

3,432 

9,567 

1,338 

]5C 

610 

10 


19, 627, 726 


Beldam 




7,141,948 


HoUand 




4, 279, 416 


Franca 




1,645,625 


England and Scotland 




4, 399, 675 


Dc^nnwrk . . ,r 


671,697 


Ttaly - -. 1, 


75, 713 


JTorWav and Sweden 


306, 139 


f^Vi .'-. 


4,937 










76, 911 


38, 152, 874 
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The exports in the above table credited to Belgium and England and 
Scotland probably found their way to the German and French markets, 
as they were forwarded to houses in Belgium and Great Britain for 
orders from French and German merchants. We may, therefore, con- 
clude that practically all inspected pork certified to by the Department 
went either directly or indirectly to those countries which have lately 
removed their decrees of prohibition against the importation of Amer- 
can pork. While the direct effect of the removal of the prohibition by 
foreign countries, obtained by reason of the system of meat inspection 
inaugurated in this country under the act of Congress approved March 
3, 1891, has been to find a market in such countries for 38,152,874 
pounds of bacon, hams, and pork, the indirect effect has been to in- 
crease our exports to all European countries to a large extent. The 
mere fact of the removal of the decrees of prohibition was to reestab- 
lish confidence in the purity of our pork products, which had been 
seriously damaged by reason of these decrees made in the latter part 
of 1881 and subsequently. 

For the fiscal year 1881, just prior to the imposition of these decrees 
of prohibition, the total exportation of hog products from the United 
States to foreign countries amounted to $104,660,065. For the fiscal 
year 1883, aft^r these decrees went into effect and their influence was 
fairly felt, our exports amounted to but $70,966,268, being a loss of 
$33,693,797 in the values of our exports for 1883 as compared with 1881. 
Of this loss the proportion chargeable directly to Germany and France 
was $11,624,884, leaving a loss of $22,068,913 as the loss to be accounted 
for in such portions of the exports taken by Germany and France 
through the channels of commerce entering from other countries, and 
by the loss of confidence in other countries caused by these prohibitory 
decrees, 

Tt is early yet for our export trade in these products to feel the full 
effect of the restoration of confidence in the wholesomeness of onr 
pork, but we are beginning to feel the first effects of such confidence, and 
a comparison of our export trade of the last four months with the ex- 
ports of a like period of the preceding year will show a gratifying im- 
provement. The following is a table giving the quantity and values of 
pork products exported S) all European countries for the months of 
May, June, July, and August, 1892, as compared with the exports for 
the same months of the year 1891 : 

Statement showing the quantities and values of our porh products exported to all countries 
in Europe during the months of Mai/j June, July, and August, 1892, as compared m(k 
the exports for the coiTesponding months of 1801, 





Quantities. 


Values. 


Increase for 1802. 


Percentage of 
increase for 
1892. 


Month. 


1891. 


1892. 


1891. 


1892. 


Quantities. 


Values. 


In- 
crease 
in quan- 
tities. 


In 
crease 
inval. 

ues. 


Mav 


Pounds. 
46, 975. 16t 
46, 558, 489 
59, 320, 966 
54, 142, 072 


Pounds. 
82,086,866 
85, 741, 208 
83.831,502 
84,039,342 


$3,613,324 
3,575,006 
4, 637, 502 
4,130,520 


$6,333,007 
6, 632, 868 
6. 746. 52S 
6,878,156 


Pound: 
85,111,705 
30,182,719 
24, 510, 536 
29,897,270 


$2,719,683 
3, 057, 862 
2, 109, 021 
2,747,636 


Pwet. 
741 

• 84i 

552 


Per<A. 
75 
85 
45 


Juno 

July 

August 


Total... 


206,906,688 


335,698,918 115,950.352 


26,590,554 128,702,230 


10,634,202 


62i 


6641 



It will be seen from the foregoing table that the exports of our pork 
products for the four months of 1892 have been 128,353,731 pounds 
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over the etports for the same period in 1891, or an increase of 62 per 
cent, while the increase in valnes for 1892 has been $10,634,802, or an 
increase of 66§ per cent. The increase in values is greater than the 
increase in quantity, for the reason that the prices for 1892 have been 
higher than the prices for 1891. The work of meat inspection has more 
thiin justified the sanguine hopes of its promoters and fully warrants 
the comparatively small expense incurred by the Government for its 
maintenance. 



DIVISION OF ANIMAL PATHOLOGT. 

The work of this division' includes all scientific investigations in re- 
gard to the nature, prevention, and treatment of animal diseases. 

The most important work of the year has been the completion of the 
investigations as to the nature of the Texas or splenetic fever of cattle, 
and the way in which the infection is carried and transmitted by ani^ 
mals from the infected district. This investigation has been extremely 
successful, and the mysteries connected with the spread of this disease 
are now satisfactorily explained. A special report upon the subject 
has been prepared. 

The study of this disease, which has caused losses of great magni- 
tude in the past, may justly be regarded both from a scientific and 
practical point of view as among the most important researches ever 
undertaken by the Department. The successful elucidation of the 
character of this disease makes it possible to intelligently formulate 
measures for its prevention and conta:ol. 

On account of the continued declarations of the British inspectors 
that cases of.contagious pleuropneumonia were frequently discovered 
among American cattle landed in Great Britain, considerable time has 
been given to the study of various forms of pneumonia in cattle. It has 
been deemed essential, therefore, that the different affections of the 
long to which cattle are subject should be described and illustrated 
more carefully than heretofore, in order that any grounds for difference 
of opinion from a scientific point of view may be removed. The work 
of the year on such diseases has been of a preliminary character, with a 
view of making a convincing scientific report on the whole question. 

Much scientific work has also been done in connection with the dis- 
eases known as tuberculosis and glanders. The losses from these dis- 
eases and their danger to human health and Ufe make it extremely 
desirable that something should be done for their control. The great 
obstacle in the way of measures for this object has been the difficulty of 
diagnosing these diseases except with certain animals- which are plainly 
affected. For example, in a herd of forty cattle three or four may be 
plainly affected with tuberculosis, four or five others may be suspicious, 
and some others which are actually affected may show no symptoms of 
the disease. It is evident that under such circumstances it would be 
necessary either to destroy the whole herd or to leave some affected 
animals to propagate the contagion. The same is true of glanders in 
horses. 

Recent investigations show that the germs of these two diseases pro- 
duce, during their multiplication, a chemical substance which, when 
properly administered to affected animals, increases their temperature 
80 remarkably as to almost invariably reveal the presence of the malady 
even in the first stages. Experiments have been made to determine 
the best method of obtaining these valuable bacterial products in suffi- 
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cient quantities to be used for the purposes mentioned. Thfese experi- 
ments have been successful, and if Congress deems it best to author- 
ize the Department to adopt measures for the control of either tuber- 
culosis or glanders, or of both of these diseases, the laboratory of the 
Bureau is now in condition to supply this indispensable diagnostic 
agent. 

Besearches of great value have also been made in regard to the vari- 
eties and life history of the parasites affecting the domestic animals 
in this countiy. Many new species have been studied and their con- 
nection with various diseases has been traced. This is a wide field of 
investigation from which most important practical results may be con- 
fidently predicted. With the single exception of the Special Report 
on the Diseases of the Horse, there has been no more jwpular report 
issued from this Department than that on the Animal Parasites of 
Sheep. The numerous requests for this little volume, which are far 
beyond the ability of the Department to supply, demonstrate the wide- 
spread interest' in the subject. Other reports of this nature are in 
preparation, but as the whole field must be worked over scientifically 
on account of the present lack of accurate knowledge, the progress is 
necessarily slower than with subjects which have received more atten- 
tion from the scientific world. 

The laboratory of the Bureau has also been engaged upon questions 
relating to the prevention of swine diseases, and in cooperating with 
the Division of Field Investigations to determine the nature of out- 
breaks of disease among all classes of animals in various sections of 
the country. There are many demands for this class of work, and it 
is usually of such an urgent nature and so important withal, that it 
must be given constant attention. 



PIVISION OF TIELD iNVESTiaATIONS AND MISCELLANEOUS 

V70RK. 

The work of this division was fully described in my report for the 
year 1891. Briefly stated, it consists in conducting the investigations 
in the field as to the nature of diseases affecting animals in different 
sections of the country, in collecting information as to the condition 
and needs of the animal industry, in replying to inquiries for informa- 
tion on subjects which come within the sphere of the Bureau work, and 
in supervising the expenditures and accounts of the whole Bureau. 



QUARANTINE DIVISION. 

Stations detaining cattle, sheep, and other ruminants, and swine im- 
ported from across the ocean, are maintained at the ports of Boston, 
New York, and Baltimore. The outbreak of foot-and-mouth disease in 
Great Britain, which began early in February, 1892, and which spread 
rapidly in spite of the preventive restrictions that were adopted, made 
it necessary to exercise the utmost vigilance at the quarantine stations, 
and finally to decline to issue permits for the importation of animals 
from affected countries until the disease had been suppressed. This 
caused a suspension of the importation of sheep from Great Britain for 
the greater part of the yciir; but as the disease was finally eradicated, 
permits for importation are again being issued. Foot-and-mouth dis- 
ease does not exist in the United States and has not been in ^s coun- 
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try since 1884, and as pleuro-pneumonia has been eradicated after a 
loDg effort and with great expense, the necessity of a most rigorous 
system of inspection and quarantine is apparent to prevent the rein- 
ti'oduction of such plagues. 

The quarantine stations are well supplied with buildings and fences, 
and the expense of keeping them in condition is very small. The ani- 
mals recently imported and quarantined have.been mostly sheep. The 
numbers which have passed through the stations for the fiscal year are 
as follows; Cattle, 36; sheep, 1,051; swine, 2; goats, 14. 

No case of the importation of a dangerous disease has occurred dur- 
ing the year. 

FQBLICATIONS. 

It is with pleasure that I call attention to the " Special Rei)ort on 
the Diseases of Cattle and on Cattle Feeding, " just issued by this Bu- 
reau, which is written on the same general plan as was, the " Special 
Beport on Diseases of the Horse," a work which has proved to be the 
most popular publication ever issued by the Department. The high 
class of the articles which comprise this second volume of the series on 
the diseases of farm animals and their scientific yet popular character 
make it of the greatest value to our farmers, and will certainly give a 
new impetus to the progress of veterinary science in the United States. 

There is also just ready for distribution a magnificent " Special Ke- 
port on the Sheep Industry of the United States," which treats ex- 
haustively of the formation of our flocks, their management and im- 
provement, and the present condition of the industry. This volume 
has been written with the object of gathering together the information 
indispensable for intelligent sheep-breeding which has been heretofore, 
for the most part, inaccessible. There is already a large demand for the 
work, and there can be no doubt that when it has been careftdly ex- 
amined by those interested in the sheep business it will prove to be an 
extremely valuable and popular publication. , 

There is also going through the press a *^Speicial Keport on Texas or 
Splenetic Fever of Cattle," which contains the results of the scientific 
investigations of this disease. These investigations have been remark- 
ably saccessful, demonstrating that the disease is caus^ by a parasite 
which lives in the red corpuscles of the blood, and that this parasite is 
generally, if not always, carried to affected animals by ticks. 

Such an intricate mode of transmission is very rare if it exists with 
any other disease, and the fact that the microscopic parasite may be 
transmitted through the egg from one generation of ticks to another 
serves to make the whole question still more complicated. The success 
in clearing up these and many other points, necessary to an under- 
standing of the way in which the malady is transmitted, is one of the 
best examples of the value of the intelligent application of modern sci- 
ence for solving the mysteries of nature which in various ways affect 
our agricultural practice. That this disease is now understood and 
that the measures for its prevention may be hereafter placed upon a 
scientific basis is a matter for congratulation, both from a scientific and 
practical i>oint of view. It should certainly be an encouragement to 
continue such investigations until the many other questions which are 
pressing upon us for solution can be disposed of in an equally satisfac- 
tory manner. 
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INVESTiaATION OF INFECTIOUS DISEASES OF DOMESTICATED 

ANIMALS. 

By Dr. Theobald Smith, Chief of DivxBion of Animal Pathology, 

These investigatioiis have been continued along several lines during 
the year, as may be seen from the brief summary given below. The 
difficulty inherent in the study of these diseases is due partly to the 
perishable nature of the material which requires investigation; partly 
to their wide distribution and their occurrence at long distances from 
laboratories where much of the real study mustbe carried on j partly to 
their prevalence during certain short periods of the year. AH these 
circumstances combined make it essentially necessary to carry on a 
number of investigations at once and to (x>ncei^rate our forces on that 
disease which presents for the time being the greatest opportunities. 
It is also for the reasons given above that investigations may extend 
over a number of years before suflBcient information has been collected 
to warrant its publication. Whenever possible, efforts are made to 
reproduce diseases at the veterinary experiment station near Washing- 
ton, where both field and laboratory investigation may be brought to 
boar upon them. This is not always feasible, however, for many dis- 
eases of domesticated animals are either confined to certain resti'icted 
localities, or are associated with conditions which can not be reproduced 
artificially. In such cases the investigations must go on, often under 
great disadvantages, with much loss of time and wiUi the prospects of 
uncertain results, because of the want of proper facilities. 

TEXAS CATTLE FEVEB. 

The field in\^stigations concerning the causation of this disease have 
been carried on from July to November of the past year.^ At the 
same time a special report or bulletin has been prepared, which in- 
cludes the details of the experimental work from 1888 up to the present 
This bulletin contains chapters on the nature of Texas fever, its symp- 
toms and pathological changes, and on the microorganism which 
produces it. It also contains chapters on the life history of the cattle 
tick and its precise relation to the disease; on immunity and preventive 
exposures; on the infectiousness of sick natives; and on the probability 
that Texas fever is a cosmopolitan disease, limited in its distribution 
by latitude rather than by continents. The practical deductions are 
brought together in a final chapter which, owing to its importance, is 
incorporated in part into the present summary. In the following pages 
a brief account of the work of the year is given. For detailed proof of 
the statements made the reader is referred to the bulletin reproduced 
fttither on in this volume. 

THE CATTLE TICK THE OARBIEE OF TEXAS FEVEH. 

In the investigations carried on up to 1892 the precise relation of the 
cattle tick to the disease had not been positively demonstrated. It 
was known from our former experiments that young ticks placed on 
susceptible cattle produced Texas fever. It was also shown in 1889 
that when the ripe tick was prevented from falling to the ground, and 

* This work was done with the cooperation of F. L. Kilbornc, B. v. s., and E. C. 
Schroedcr, m. d. v. 
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a fcture generation was thereby destroyed in the egg, so to speak, the 
disease did not appear. Owing to circumstances the confirmation of this 
imi)ortant experiment* was delayed until this year. Prior experiments in * 
1890 and 1891 had failed because the ticks had not been entirely removed. 
Daring the past summer, however, the fact was again demonstrated that 
when ticks are removed (picked off by hand) from Southern animals, 
the latter may freely mingle with susceptible Korthern cattle without 
communicating Texas fever. Two experimental fields were set aside 
for this purpose. In each two Southern and two native animals were 
placed. From the Southern animals the ticks were picked off, as far as 
possible, just before they were placed in the field. They were examined 
from day to day for several weeks to remove any that had escaped 
notice, owing to their small size. In the general control field containing 
Southern animals from the same farms fi\>m which the ticks were not 
picked off all exposed natives were attacked with Texas fever, while in the 
two fields mentioned no disease appeared, although the blood of the 
exposed cases was carefully examined from time to time, so that no 
mild^ transient attack should escape our attention. 

Exi)eriments with the cattle ticks have thus been carried on in three 
different directions: 

(1) Adult egg-laying ticks have been scattered on pastures, and the 
natives placed on such pastures have contracted Texas fever in the 
absence of Southern cattle. 

(2) Eggs have been incubated in the laboratory, and the young ticks 
placed on native cattle have produced the disease. 

(3) When the cattle tick is prevented from attacking native cattle 
by being removed from the Southern cattle before it falls to the ground 
and lays its eggs, Southern and native cattle may freely mingle with- 
out the appearance of Texas fever. 

These three lines of investigation point to the cattle tick as the car- 
rier, and the only carriw, of Texas fever; yet we do not wish to main- 
tain that the Texas fever virus may not be occasionally transferred 
through other still unknown channels. A case was refeiTed to in the 
preceding report (1891), which gives some support to the assumption 
that this disease may be at times conveyed without ticks. On the 
whole it is safe to maintain that if Texas fever is transmitted without 
the tick, such transmission will probably be confined to one or a few 
animals and not become epizootic, since every fact relating to the dis- 
ease, especially the period of incubation, points to the tick as the exclu- 
sive carrier of the infection, so far as the territory north of the perma- 
nently infected region is concerned.^ 

THE TEXAS FEVER MIOBOPABASITE LIVES IN THE BLOOD OP 
HEALTHY SOUTHERN CATTLE. 

The tick as the carrier of the Texas fever micro-parasite might per- 
haps be regarded at first thought as the true and only host of this 
organism, and that Southern cattle being insusceptible had little or 
nothing to do with the infection. This is not true, however, for the 
experiments of the past summer revealed a quite different condition of 
things. ' It was found on injecting the blood of Southern cattle into the 
veins or under the skin of Northern cattle that this blood produced 
Texas fever in the absence of ticks. Not only was the blood capable 

•These results have thus far been tested and confirmed by R. R. Dinwiddle, vet* 
erinarian of the Agricultural Experiment Station of Arkansas. Bulletin 20. Noyem- 
ber,1892. 
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of prodacing disease when the cattle were firesh from the Southern pas- 
tures, but even after they had been deprived of ticks for several months. 
*In one case (a North Carolina cow brought to the station in 1889), the 
blood was capable of producing Texas fever though the animal had been 
away from Southern pastures for three years. 

These facts make it all the more strange that Southern and native 
cattle may mingle on the same pasture and yet no disease appear when 
ticks are absent, although the micro-parasite of the disease is carried 
about, in exceedingly small numbers to be sure, by Southern cattle in 
their olood, and although It requires the transference of only a small 
amount of blood to start the disease among the natives. 

PREVENTIVE EXPOSURE. 

In the course of our investigations it was shown that native cattle 
passed through both mild and severe attacks and made a perfect re- 
covery. By reexposing such animals once or twice on succeeding sum- 
mers certain general conclusions were reached concerning the jwssi 
bility of exposing natives purposely to induce insusceptibility. The 
results warrant the general statement that there is acquired more or 
less insusceptibility after exi)osures. Thus, an acute attack is not fol- 
lowed by another ai'ute attack, but the second exposure may be nega- 
tive or lead to a mild form of the disease. A mild attack in fall may be 
followed by an acute attack the following summer, which, in some cases, 
may be fatal. It is probable that two mild exiwsures in two successive 
years may make the animal secure against a subsequent fatal attack, 
and it is possible to grade the severity of the attack, as is pointed out in 
the bulletin referred to, so as to prevent any deaths from occurring. 
This subject is again referred to in the following pages. 

PRETVENTION. 

Texas fever, in the territory outside of the enzootic region, is the 
result of the distribution of ripe egg-laying ticks by cattle from the en- 
zootic region. Hence, such cattle sliould not be allowed on uninfected 
territory during the warmer half of the year. It is also evident that 
during the same i)eriod all cars carrying Southern cattle contain a 
larger or smaller number of ticks which have dropped off during the 
journey and which are ready to lay their eggs. The sweepings of such 
cars, wherever deposited, may give rise to a crop of young ticks, and 
these, when they' have access to cattle, will produce the disease. 
Wherever Southern tick-bearing cattle are kept within twenty-five to 
thirty days after their departure from their native fields, they are liable 
to infect such places, since it requires the period mentioned for the 
smaller ticks to ripen and drop oft*. But under special conditions even 
this period is too short, and the Southern cattle may remain dangerous 
a longer time. This would occur when such cattle remain in any one 
inclosure long enough (four to five weeks) for the progeny of the first 
ticks which drop off to appear on the same cattle. 

The above i>oints are covered in the regulations of the Department 
of Agriculture concerning cattle transportation. These regulations 
insij^t on the complete isolation of cattle coming fit)m the permanently 
infected territory, between March 1 and December 1 of each year, and 
on the proi>er disinfection of the litter and manure from such cattle 
during transportation. Furthermore, such cattle can only be trans- 
ported into uninfected territory for immediate slaughter during the 
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prescribed x>6riod. These regulations, if prox)erly carried out, would 
prevent the appearance of Texas fever at anytime in those areas norths 
of the en£o6tic tenifory. 

Tie only question which now presents itself is the efficiency of the 
prescribed disinfection. It has been shown that the infection resides 
only in the cattle ticks and their eggs; hence the destruction of these 
is absolutely essential to make the disinfection of any value. In the 
present report this question has' not been touched upon ; therefore, 
pending the trial of various disinfectants which is now going on, any 
discussion or any suggestions are of little value. 

The harmlessness of Southern cattle, after being deprived of the 
cattle tick, brings up the very important question whether such cattle 
can not by some means be freed from ticks, so that their transi>ortation 
may go on witiiout any restriction during the entire year. There are 
several ways in which experiments might be undertaken. Cattle 
might be subjected to disinfecting washes of various kinds, or else 
ikey might be run through disinfecting baths which exjwse the whole 
body to the action of the liquid used. Suoh processt^s would require 
carefid attention. The survival of a very few ticks might lead to 
serious consequences^ since a single rii)e tick averages about 2,000 
eggs. 

Cattle may be deprived of ticks on a large scale without the use of 
any disinfection, if the following plan be adopted: Two largo fields in 
a territory naturally free from cattle ticks are inclosed. The tick- 
beariAg cattle are put into the first inclosure and kept there about fif- 
teen days. They are then transferred to the second inelosure for the 
same length of time. Thirty days after the beginning of their confine- 
ment they may be considered free from infection. The reason for tliis 
procedure is simple enough. The cattle drop the ticks as they ripen 
in the inclosures. By being transferred to a second (or even a third) 
inclosure they are removed from the possible danger of a reinfection 
by the progeny of the ticks which dropped off first. It is evident that 
such inclosures can only be used once a season, since the young ticks 
subsequently hatched remain alive for an indefinite lengtli of time on 
the ground. Such inclosures must not be located where there is a 
possibility that the ticks might sur\4ve the winter. 

For cattle which are introduced into the enzootic territory two modes 
of prevention may be adopted. Either they are kept entirely free from 
ticks by confinen>ent in stables or upon i)astures known to be free from 
ticks, or else they are exposed to the infection in such a way as to be- 
come insusceptible to it after a time. The first method is oi>en to the 
objection that ticks may at some time accidentally gain access to such 
cattle and produce a fatal disease. On the other hand, the second 
method seems the more rational provided it can be successfully carried 
out We know that Southern cattle are insusceptible to the disease. 
Young animals also seem to be largely proof against a fatal infection, 
idthough they are by no means insusceptible. The repeated mild at- 
tacks to which they are subjected finally make the system indifferent 
to the virus. The introduction of young animals into the permanently 
infected territory, though not without danger, is far safer than the in- 
troduction of animals older than one year. The danger of a fatal infec- 
tion increases with the age of the animal and is very great in cows 
over 5 or 6 years old, as is distinctly shown by the experiments recorded 
in this report. 
The subject of preventive exposures has already been alluded to. It 
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has been shown that while in general two mild attacks may not prevent 
a third attack, this will not be fatal. One very acute attack will usually 
prevent a second severe attack. Hence it is possible to prevent cattle, 
even when fairly along in years, from succumbing to a fatal attack by 
several preliminary carefully guarded exposures to a mild infection. 
This infection may be produced by scattering ripe ticks in an inclosure 
or by placing young ticks on cattle in the fsdl of the year. Protective 
inoculation of this kind should be carried on at some locality outside of 
the enzootic territory careftiUy chosen for the purpose. A few years 
of careful experimentation would pf obably lead to an efficient method, 
which, when definitely formulated in all its details, could be apphed 
in different parts of the country. Such exi)erimentation should, of 
course, pay special attention to the relative susceptibility of the various 
higher grades of cattle — a matter which we have been unable to touch 
upon thus far. 

What can the individual farmer or stock-owner do in the event that 
Texas fever has been introduced into his pastures t From what has 
been said thus far pastures which have been infected by Southern cat- 
tle or ticks from the litter and manure of infected cattle oars should be 
avoided during the entire summer season. While we know that young 
ticks may remain alive in jars for two or three months without food, it 
would be premature to conclude that such is the case on pastures, as 
the conditions are quite different. Yet everything seems to point to a 
long sojourn of young ticks on infected fields, and, pending the carry- 
ing out of experiments to test this question, we would recommend that 
Dative cattle be not allowed to graze on infected fields until after the 
first frosts, for even a mild attack in fall, before the ticks have been de- 
stroyed by frosts, is debilitating to cattle. The period of time during 
which infected localities remain dangerous varies, of course, with the 
latitude, and would be shorter the colder the climate. 

The infection of stables, stalls, and other structures with ticks should 
be counteracted by thorough disinfection. The adult ticks and the 
eggs must be destroyed. As stated above, we know as yet very little 
concerning the agents which will destroy the vitality of the eggs of 
ticks, but the use of water near the boiling point may be sufScient, if 
liberally applied, to destroy the life of the embryos. In the case of lit- 
ter and manure heaps, the thorough saturation with some -strong 
mineral acid in dilution may accomplish the purpose. Ordinary lime, 
slaked or unslaked, densely sprinkled over infected places so as to 
form a continuous layer, may be recommended. The slow incrustation 
of the egg masses with carbonate of lime may be expected, provided 
the manure is under cover. Otherwise it will be washed away and 
may leave the eggs unharmed. In regions outside of the enzootic ter- 
ritory, the absence of ticks may be accounted for by the severity of the 
winter; hence, in unprotected localities, disinfection is unnecessary after 
the winter has set in. But it may occur that in sheltered places the 
eggs will winter over and the ticks reappear the following spring. 
Hence all infected material should be freely exposed to.the frost, even 
though treated with disinfectants beforehand. 

TEEATMBNT. 

If the disease is suspected in a herd, the animals should be searched 
thoroughly for the presence of small ticks, and the temi>erature of 
every animal taken with a clinical thermometer, with which every stock- 
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owner, should be provided. This, which should be 5 inches long, is in- 
serted well into the rectum and held there three to five minutes. If 
the temperature is 104t^ to 107^ F., fever is present. The combination 
of ticks and fever, or the presence of the former in a locality where 
they do not naturally exist, may be considered a sure sign ot the immi- 
nence of Texas feveh Though there are at least two species of ticks 
regularly infesting cattle in the permanently infected territory, these 
remarks can apply only to the species described in the bulletin {Boophi- 
l«« bovis Eiley, Curtice), since we know nothing as yet of the fever- 
producing capacity of the other species {Amhlyomma unipunctata). 

In case the ticks are found on the cattle they should be carefully re- 
moved and the cattle transferred at once to uninfected grounds. They 
should be repeatedly examined for ticks and all found destroyed. 
While the change of • pasture and the removal of ticks may not pre- 
vent the attack nor cut short the disease after it has once shown itself, 
we feel certain that fewer animals will succumb to the disease. A sin- 
gle infection is sufficient to ca\ise severe and prolonged disease, as is 
shown by the injection of infected blood ; but the moHality seems to be 
lower than in natural exposures, where the infection is intensified with 
every additional tick. 

We are unable to recommend any specific remedies to be applied 
after the disease has appeared, because none have been tried m yet. 
Quinine and its various preparations, fed or injected under the skin, 
may prove of value in destroying the parasite, or perhaps methylene 
blue, recently recommended for malaria, may be of some service. We 
hesitate, however, to do more than suggest these remedies, since their 
efficiency should firstT^ carefully test^ by well-planned experiments, 
which should only be undertaken on a large scale with a sufficient 
number of control animals aiid guided by a repeated examination of 
the blood. 

The general indications to be followed in attempting to save diseased 
animals^are i)erfect rest in a sheltere4 place. Sick animals should not 
be driven or excited, for the condition of the circulation is such that 
any effort may bring about rupture of blood-vessels and lead to speedy 
death. The heart, moreover, is always seriously involved, and should 
not be strained in any way. Again, the exposure of sick cattle in the 
sun's heat without shelter is liable to increase the already abnormally 
high temperature. We have^ in fact, observed on unsheltered fields, 
during very hot days, a rise of from 2^ to 3^ F. in presumably 
healthy cattle during the day, which we must attribute to the effect of 
the sun's heat. A sheltered place, preferably in tile open air, in which 
the sick animal remains free from the annoyances of other animals, is 
therefore best suited to its condition. 

An abundance of pure water should be supplied to aid the overtaxed 
liver and kidneys in excreting their abnormal products in a more di- 
luted condition. The food given should be readily digestible. It may 
be, on the whole, better to withhold food entirely, since the various di- 
gestive organs are in a congested state and not in a condition to do 
any work. 

The disinfection of infected pastures is out of the question and must 
be left to nature in winter. They may, however, be used for sheep, 
since we have found these animals unharmed after grazing on them 
during an entire summer. It is highly probable that all other domesti- 
cated animals may run over such pastures with impunity, since Texas 
fever, outside of the bovine species, has not yet been observed. 
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CONCLUSIONS. 

(1) Texas cattle fever is a disease of the blood, characterized by a 
destruction of red corpascles. The symptoms are partly due to the 
anaemia produced, partly to the large amount of debris in the blood, 
which is excreted with difficulty and which causeer derangement of the 
organs occupied with its removal. 

(2) The destruction of the red cori)uscles is due to a microorganism 
or micro-parasite which lives within them. It belongs to the protozoa 
and passes through several distinct phases in the blmnl. 

(3) Cattle from the permanently infected territory, though otherwise 
healthy, carry the micro-parasite of Texas fever in their blood. 

(4) Texas fever may be produc(?d in suscei^tible cattle by the direct 
inoculation of blood containing the micro-parasite. 

(5) Texas fever in nature is transmitted from cattle which come from 
the permanently infected territory to cattle outside of this territory by 
the cattle tick {Bo&philm hovis). 

(C) The infection is canied by the progeny of the ticks, which ma- 
ture on infected cattle, and is inoculated by them directly into the 
blood of susceptible cattle. 

(7) Sick natives may bo a soiurce of infection (when ticks are present). 

(8) .Texas fever is more ftital to adult than to young cattle. 

(0) Two mild attacks or one severe attack will probably prevent a 
subsequent fatal attack in every case. 

(10) Sheep, rabbits, guinea-pigs, and pigeons are insusceptible to 
direct inoculation. (Other animals have not been- tested.) 

(11) In the diagnosis of Texas fever, especially in the living animal, 
the blood should always be examined microscopically, if i)0ssible. 

TUBERCULOSIS IN CATTLE. 

This disease occupies at the present time a very prominent place in 
the public mind, and rightly so, for it is identical with tuberculosis in 
man, of which vital statistics claim that it is responsible for the death 
of fiiUy one-seventh of the human race. A general summary of the 
nature of this disease and its distribution among domesticated aniniids 
was presented in the report for 1889. The problem now before- us, 
which has been advanced considerably by investigations over the whole 
world, is to determine the extent to which the milk of tuberculous 
cows is infected with the bacilli of this disease and the readiest means 
of detecting such infection. By examining the milk of presumably 
tuberculous cows at diiferent stages of the disease we hoi>e to gain 
some definite ideas as to the conditions under which milk must be 
regarded as positively dangerous. It is true that many sanitarians 
now regard the milk of tuberculous cattle in all stages of the disease 
as dangerous, and such a position is undoubtedly the safest But until 
more stringent regulations are enforced concerning the regular insi>ec- 
tion of dairy cows we must content ourselves with defining, if jwssible, 
the limits of danger. All authorities arc, however, agreed that the 
milk of tuberculous cows suflering with tuberculosis of the udder or 
bag is i>ositively dangerous, and from this jmnt of view alone, if from 
none other, the careful inspection of dairy cows for any diseased con- 
dition of the udder becomes imperative. Our own investigations have 
shown that in cows in an advanced stage of tuberculosis the milk may 
contain tubercle bacilli, although the udder is free from any tubercular 
changes which can be detected by the naked eye at the autopsy. 
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Another problem depending on the former fpr its importance con- 
cerns the easiest and surest means of detecting tuberculosis in cattle. 
Koch's tuberculin seems to ha^ largely bridged over the difficulty, 
and we shall, whenever oi>portunity i>resents, make test inoculations 
with tuberculin and endeavor to confirm by post-mortem examination 
the accuracy of the diagnosis. Preliminary trials have been sulBciently 
fevorable to induce us to agree with former experimenters in regarding 
tubercuhn as the best means at hand for the diagnosis of tuberculosis 
in cattle. 

SPORADIC PNEUMONIA IN CATTLE. 

During the winter of 1801-'93 the writer spent considerable time in 
the examination of various forms of pneumonia in cattle, from a bacterio- 
logical as well as pathological standpoint, to determine how far such 
forms of pneumonia could be distinguished from contagious pleuro- 
pneumonia, and what were the distinguishing characters. About twenty 
luugs or portions of lungs came under observation, among them a few 
of the last cases of pleuro-pneumonia. The importance of a thorough 
understanding of ordinary pneumonias is apparent now that contagious 
pleuro-pneumonia is a thing of the past in this country. The ect)nomic 
importance of being able to state definitely whether a given disease is 
contagious pleuro-pneumonia or not is second to none in comparative 
pathology. Such a differentiation is, however, only i>ossible after a 
comprehensive investigation. More definite knowledge on this subject 
is particularly desirable iii view of the vague ideas of European wiiters 
on this subject. 

The presence of sporadic pneumonia in American cattle was deter- 
mined by Nocard, in France, who described the lesions as similar to 
pleuro-pneumonia, but different in that they were associated with a 
certain bacterium. A culture of this bacterium was handed to n^e by 
Dr. Salmon, chief of the Bureau, last summer, and a careful examin- 
ation proved it to be none other than the bacterium found by me for 
several years previous in cases of lung diseavse in cattle, and briefly re- 
ferred to in the Rei)ort of the Secretary of Agriculture for 1880 (page 92). 
Nocard erroneously refers to this disease as the cornstalk disease, and 
also describes the bacterium as motile, although this is not the case. 

To what extent certain kinds of bovine pneumonia are due to this 
bacterium, which, by the way, is not distinguishable from the swine- 
plague group of bacteria, we are not enabled to state positively at the 
present time. It is to be hoped, however, that the name cornstalk dis- 
ease be given up when reference is made to bovine pneumonia, the 
causes of which may be a great variety of conditions, including the 
presence of certain disease germs. 

THE CORNSTALK DISEASE OF CATTLE. 

The investigation of this obscure malady has been taken up during 
the fiiU of the year. Dr. Y. A. Moore was directed to study the dis- 
ease in Iowa and adjoining- States from a bacteriological and patholog- 
ical standpoint, and Dr. F. L. Kilborne was associated with him to ex- 
amine the external conditions under which the disease originates. The 
work is not advanced lar enough for us to draw any definite inferences. 
We trust that when the material collected has been thoroughly studied 
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some clue as to the nature of this disease may be forthcoming, so that 
another year may witness the complete elucidation of the causation of 
this widespread disease, and valuable' suggestions as to its prevention 
in the future. 

DISEASES OF HORSES IN THE WEST. 

During September and October of this year E. 0. Schroder, M. D. v., 
was directed to investigate two horse diseases in the West, the former 
the so-called bottom disease affecting horses along the bottom-lands 
of the Missouri Kiver, in Iowa, South 'Dakota, and Nebraska, and the 
latter a peculiar affection among the range horses south of the North 
Platte Kiver, in "Wyoming. 

Dr. Schroder gives the following brief report of his observations in 
the field: 

The bottom-disease closely resembles Lupine x>oi8oning in its clinical history and 
gross pathology. It has caused annual losses of greater or lesser consequence for 
more than thirty years, the losses during the present year reaching 1,800 horses of 
aU ages at a low estimate. The affection commences early in spring and lasts 
throughout the summer and fall. Some horses die two or three days aner showing 
the lirst symptoms, others live two or three weeks, and still others — and tliey are 
the most common— linger two or three months, during which they are perfectly use- 
less. 

Regarding the Wyoming disease, owing to the lateness of the time of investiga- 
tion, little or nothing definite could be learned beyond the fact that it has caused 
losses of such magnitude during the last four or five years, previous to which it had 
not been observed, that the ranchmen fear a total destruction of the horse-raising 
industry in the southeastern portion of the State if some check is not speedily found. 
This disease makes Ob appearance towards the latter half of summer, about the time 
the vegetation loses its moisture, and continues until the beginning of October. Few 
cases recover; death usually follows the first symptoms in a few days. 

This disease, as well as the bottom disease, are well worthy of further attention 
o^ the part of the Bureau. 

MISCELLANEOUS WORK. 

In connection with these important subjects various other problems 
received more or less attention in the laboratory whenever time and op- 
portuuity were presented. Preventive inoculation, more particularly 
with reference to swine diseases, has been studied on the smaller experi- 
mental animals, and new methods tested. The successes which Pro£ 
Metchnikoff, of the Pasteur Institute, claimed to have achieved in the pre- 
ventive treatment of rabbits with reference to hog cholera have been 
tested in this laboratory. As far as they have been carried out, our ex- 
periments do not agree with his, as regards the results obtained. This 
discrepancy was cleared up by the careful study of a culture of the pre 
sumed hog-cholera bacillus kindly sent by Prof. Metchnikoff. The ba- 
cillus was not hog cholera, but swine plague. There has evidently been 
some misconception in the mind of this, as well as other European in- 
vestigators, as to what the hog- cholera ba<?illus really is. Our own work, 
some years ago, clearly showed that rabbits are easily protected by the 
inoculation of sterilized cultures of the swine-plague germ, and made way 
for the belief that other methods would be equaUy successful j hence 
Metchnikoff has not presented anything unexpected, if we apply his 
results to the swine-plague group of ba<5teria. 

In addition to this experimental work, the examination of diseased 
organs of various domesticate animals sent to the laboratory for diag- 
nosis and suggestions as to prevention have taken up more or less time. 
Cases of actinomycosis, glanders, anthrax, rabies, and of various dis- 
eases of fowls have come under our observation. 
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INVESTIOATIONS CONDUCTED B7 THB BIOCHEMIC LABOR ATOR7 

DURINa 1892. 

By Dr. E. A. de Schweinitz. 
MALLEIN. 

paring the year a great deal of the work in this laboratory has been 
directed to the preparation and study of mallein, and, in conjunction 
with Dr. Kilbome, to an examination of its practical value as a means 
of diagnosing latent glanders. 

The French and German authorities, Nocard, Preusse, Tietze, and 
others, regard mallein as an invaluable aid in the examination of sup- 
posed glandered animals. Thetests which have beenmade atthe station 
of this Bureau, and, at our request, by a number of veterinarLins in dif- 
ferent parts of the United States, have given in all instances satisfactory 
results. By its use the latent disease has been detected in horses which, 
so far as every other means of diagnosis would indicate, appealed to be 
perfectly healthy. The autopsies have proved the correctness of the 
diagnosis with mallein. 

The mallein, as prepared in this laboratory, is a glycerin extract from 
the cultures of the bacillus malleus. For practical purposes a glycerin 
bouillon is the most satisfactory culture medium for the growth of this 
germ, and it is from such cultures that all the mallein of this Bureau 
has been prepared. 

As the biochemic laboratory is now ready to supply mallein to parties 
who are willing to give it a careful test and keep a record of their re- 
sults, it should prove of great value to the veterinarians and horse- 
owners in the country, especially in those sections where glanders is 
prevalent. The detailed reports and tabulated results of the individual 
tests which have been made for us by Drs. Dinwiddie, Casewell, and 
Francis, and also at the station of this Bureau, have been already pub- 
lished in the American Veterinary Review, anda still more detailed re- 
port will appear in the annual report of this Bureau. 

The directions which have been sent out with the mallein, to serve as 
a guide in testing it, are as fbllows: Make the test, if possible, with a 
healthy horse as well as with one or more affected with glanders. 

Take the temperature of all these animals three times a day for one 
or two days before making the injection. On the day of making the 
injection take the temperature every two hours from early in the morn- 
ing until late in the evening. Use for each horse one cubic centimeter 
of the solution as sent you, and make the injections beneath the skin of 
the shoulder with iin ordinary hypodermic syringe. Be careful and 
thoroughly sterilize the syringe after injecting each horse, or better, 
use separate syringes for healthy and suspected animals. If the same 
syringe must be used, inject the healthy animals first and thoroughly 
sterilize after each of the other injections. Sterilize the thermometer 
in a solution of carbolic acid after taking the temperature of each horse. 
The temperature will begin to rise as a rule from three to four hours 
after the injection and reach its maximum eight to ten hours after the 
injection. On the two days succeeding the injection take the tempera- 
tore three times a day. Kote the general condition of the animal be- 
fore and after the injection. After four or five days the injection should, 
be repeated. 
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The solution of mallein sliould be kept always in a tightly-sealed 
bottle in a cool place. As prepared for shipment the mallein is di- 
luted with an equal volume of glycerin — 50 per cent — so that it will keep 
.better. 

A rcsnra6 of the results of the experiments which have so far been 
conducted is that the mallein has caused a rise in the temi>erature of 
all horses' affected with glanders or farcy of from 3^ to 5^ F, In 
some rare cases the mallein will also cause a rise, of temperature in 
healthy animals, but when the injection is repeated there is no rise. 
Coupled with the rise of temperature we have always noted in diseased 
animals a marked persistent swelling at the i)oint of inoculation, in- 
creasing often on the day succeeding the injection, disapi)earing again 
four to tive days afterwards. In the healthy animals this local swelhng 
was either altogether absent or very slight, and had disappeared upon 
the day after the injection. In some instances the injections with 
mallein were repeated ui>on the same diseased animal a number of 
times. Tlie reaction in temperature and swelling in these cases were 
always marked, while healthy animals, upon a second injection, showed 
no eli'ect, and had apparently acquired an immunity. 

The value of the mallein, however, as a means of diagnosis has been 
conclusively demonstrated, and, used under proper legal restrictions, 
would eventually result in the stamping out of this disease. 

TUBERCFLIN. 

Just as mallein is a valuable diagnostic aid in glanders, so is tuber- 
culin in the examination of suspeete<l tuberculous cattle. 

When we consider how this disease can be communicated to man 
from cattle by means of the milk or otherwise, how easily one diseased 
animal can infect an entire herd, the imi>ortance of a quick and sure 
toe^ms of early diagnosis is at once apparent. 

Tuberculin, like mallein, is obtained from the products of the growth 
of the bacillus causing the disease, and when injected into diseased 
animals, causes a marked rise of tempciature, while healthy animals 
are not affected. 

With the ^iew of preparing tuberculin for general use and studying 
its properties it seemed desirable to secure a culture medium as iuex- 
l)ensive as i)0ssible, and one which could be quickly made. Such a 
medium is obtained by adding to 1,000 c. c. of distilled water, 0.2 gram 
magnesium sulphate, 1 gram acid jwtassium phosphate, 10 grams am- 
monium phosphate, 70 c. c. of glycerin, and one gram peptone. The 
solution as first obtained in this way has an alkaline reaction, but can 
easily be made either neutral or even acid by simply boiling, aa some 
of the ammonia is thus driven off. Upon this medium the tubercle 
bacillus multiplies well and rapidly. 

In the preparation in the biochemic laboratory of considerable quan- 
tities of tuberculin we have used a neutral peptonized beef broth con- 
taining 7 per cent of glycerin, and its value has been satisfactorily 
tested ui>on tuberculous animals. 

The experiments which have been conducted by the Bureau are con- 
firmatory of those made abroad where Koch's lymph has been used. 
The injection causes no rise of teini>erature in healthy animals, while 
tuberculous animals show a rise of temx)erature of from 20^ to 50^ F. 
For i)uri)oses of comparison both Koch's tuberculin and that prepared 
her(» have been used u])on the same animals, or in the same herd, with the 
production of almost identical results. Where the rise of temperature 
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indicated diseased conditions of tlie animals they have been killed, and 
the autopsies proved the correctness of the diagnosis. In several in- 
stances, where the ordinary physical examination of the animal would 
have indicate perfect health, ^e post-mortem examination made in 
virtue of the reaction obtained from the lymph has demonstrated the 
presence of the insidious tubercle bacillus. 

For better preservation our tuberculin is made up with an equal 
volume of glycerin, and in this solution it will retain its properties for 
some time. 

The injections of the tuberculin are made in a similar way to those 
with mallein, but in no instance has any local swelling been noticed 
Irom the tuberculin, while in the use of the mallein upon glandered 
horses the local swelling was equally a» characteristic as the rise of 
temperature. 

In preparing tuberculin and mallein, great care and precautions 
have to be observed. The culture media must be properly prepared 
and the active principles extracted when the growth has advanced to 
a certain point, while the utmost care must be used to have the lymph 
free from germs without having in anyway destroyed the active prin- 
ciple. 

The Bureau is therefore prepared to fiimish the means for diagnosing 
two of the most widespread and dangerous diseases of domestic animals. 

With the coopei*atiou of the experiment stations and veterinarians of 
the country, these two diagnostic materials can be made of inestimable 
value. 



DEHORNINa CO^IPOUNDS. 



Dr. Kilbome conducted some experiments during the year with three 
of the patent chemical dehorners found in the market, wliich we will 
designate as A, B, and 0, with the results as given in the table: 



• No. of animal. 


Age when 
applied. 


Condition 
of horn. 


76.... 


A. 


J>ay«. 

42 

7 
32 

28 

45 
11 

29 

81 
11 
30 
26 


Uninjured. 

Do. 

Do. 
Killed. 

Killed. 
Do. 
Do. 
Do. 

Fninjured. 
Killed. 
Uuiujured. 
Do. 


S7 ; . ... 


80 


93 


77 ... 


B. 


91 


81 


92 - - 


7D.... 


C. 


Rfl 


85 


99 





These dehorners are chiefly a strong solution of caustic soda, and of 
the three, B dehorner seems to give the moat satisfactory results. A 
dehomer was prepared in the laboratory and tried in comparison with 
B. It contained 50 per cent caustic soda + 25 per cent kerosene + 25 
y^ater. An emulsion of the kerosene and soda was prepared by heat- 
iiig and vigorous stirring and this was then dissolved in water. It was 
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applied to the ;:iglit horn of the calves, while dehorner B was apphed 
to the left. Applied to the horns of a calf 23 days old both horns were 
dead in fourteen days, and have showed no signs of growth. 

An ordinary solution in water of 60 per cent crude caustic soda 
stunted the horns, but did not kill them. 

The kerosene emulsion appears equally as eflfective as dehorner B, 
and is of course considerably cheaper. 

All these dehoruers, however, to obtain the best results should be 
applied to the button before the animal is 30 days old. 

These experiments are given, as they may prove of value to cattle- 
men. The dehorners, if carefully applied to the button and not al- 
lowed to come in (Jontact with the adjacent skin, are practically pain- 
less to the animaL 
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REPORT UPON INVESTIGATIONS RELATING TO THE TREATMENT OF 
LUMPY-JAW, OR ACTINOMYCOSIS, IN CATTLE. . 



By Dr. D. £. Salmon, Chirfof the Bureau of Animal Indusinj 



REVIEW OP THE WOBK. 

Since 1889 the disease of cattle known scientifically as actinomycosis, 
and popularly as "lumpy-jaw/' has attracted much attention in the 
United States on account of sensational publications alleging its great 
prevalence and dangerously contagious character. The IlUnois ^ard 
of live-stock commissioners appears to have been the first to accept 
this view and the most active in promulgating it. Since 1888 that 
board has seized and slaughtered a large number of animals, both at 
the Union Stock Yards at .Chicago and at the National Stock Yards 
at East St. Louis. As there were included among the animals seized 
many in the best of condition and but slightly afiected, and as these were 
turned over to parties for rendering purposes who allowed to the own- 
ers for a long time less than one-third of what the carcasses were worth 
even for that pui-pose^ there was naturally much dissatisfaction created. 
It was claimed that, m addition to the unnecessary and unjust loss on 
affected animals which the owners were compelled to suffer, the inspec- 
tion was not uniform; that nmny affected animals were not seized 5 that 
those badly affected were in some cases passed by the inspectors as fit 
for food, while in other cases those but slightly affected and in good 
condition were sent to the. rendering tanks. More than this^ the con- 
tagiousness of the disease among animals and the danger of its trans- 
mission to man, as well as the jurisdiction of the State board of live- 
stock commissioners in assuming the duty of meat inspectors, were se- 
riously called in question. 

The Bureau of Animal Industry was confronted with this condition 
of affairs when it began the inspection of meat at Chicago under the 
act of Congress approved March 3, 1891. The shippers of cattle at 
once made numerous complaints of the arbitrary, arrogant, and unjust 
manner in which the State board was acting, and, on the other hand, 
the board attempted to dictate to the Department as to what carcasses 
should be condemned by its inspectors and what passed as fit for food. 
It became necessary, therefore, that this Bureau should make an in- 
vestigation as to the facts and take such action in its own work as 
would secure justice to the cattle owners, and at the same time pro- 
tect the consumers of meat from any carcasses that were in the slight- 
est degree dangerous to the public health. 

The matter has been a difficult one to adjust because there existed, 
on the one hand, a board which has not hesitated to make the most 
sensational assertions, alarming to the consumers and damaging to the 
meat trade of the country, and on the other, a body of consumers ex- 
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acting as to the quality of their food, sensitive to any aspersions upon 
it, and disposed to ask the destruction of meat though i>erfectly whole- 
some, if a breath of suspicion had been directed against it. This dis- 
position of consumers, and the desirability' of protecting the public 
health at any cost, no doubt accounts for the ability of the board to 
maintain its seizures for so long a time, though they were generaUy 
recognized as unjust, and suspected to oe without legal authority. 

In the spring of the year 1892 the attention of the Department was 
called to a remedy which appeared to have extraordinary effects iir tbe 
treatment of this disease. An experiment was made on a single steer, 
which was badly affected, by Dr. Korgaard, an inspector of the Bureau 
of Aisimal Industry, and this steer was completely cured. 

The following announcement was then made for the information of 
those interested in this subject: 

The intx^rcHt which has heeu 8hown by the stockmen of the United States in refrard 
to the disease known as ''liniipy-jaw," or that, form of actinomycosis which appears 
as external swellings on the head, renders it desirable that a preliminary statement 
should be made concerning the treatment of this disease. Until recently it has been 
the ojnnion of the veterinary profession that a cure conld only be obtained by a sur- 
gical operation, and that this shonld bo performed in the early stsiges of the disease 
in order to insure success. 

In March last an important contribution to our knowledge of this subject was 
made by M. Noeard, of the Alfort Veterinary School, in a communication to the 
French Central Society of Veterinary Medicine. He showed clearly that the acti- 
nomycosis of the tongue, a disease \fhich appears to be quite common in (Germany 
and 18 there known as *'wooden tongue," could be quickly and permanently cured 
by the administration of iodide of potassium. M. Kocard calls attention to the 
success of M. Thomassen, of Utrecht, who recommended this treatment as long ago 
as 1880, and who has since treated more than eighty cases, all of which have been 
cured. A trench veterinarian, M. Godbille, has treated a number of cases with the 
same remedy, aU of which have been cured. M. Nocard also gives details of a case 
which was cured by himself. 

All of the cases referred to were actinomycosis of the tongue, and no one appears 
to have attempted the cure of actinomycosis of the jaw until this was nndertakeu 
by Dr. NorgaaFd, veterinary inspector of the Borean of Animal Industry. He se- 
lected a young steer in April last, in fair condition, which had a tumor on the jisvr 
measuring 15^ inches in circumference, and from which a discharge had already 
been established. This animal was treated with iodide of potassium, and the result 
was a complete cure, as stated in the r.eports which were recently given to the preas 
at the time the animal was slaughtered in Chicago. If lumpy-jaw can be cured flo 
easily and cheaply as this experiment would lead one to suppose, the treatjnent will 
prove of great value to the cattle-raisers of the country. As is well known, there is 
a considerable number of steers weekly coming to our markets which are condemned 
becanse they are diseased to such an extent that the geueral condition of the animal 
is at!'ected. If these could be cheaply. and readily cured by the owners, it would 
prevent the loss of the carcass and solve all the troublesome questions which have 
be^n raised in regard to the condemnation of such animals. 

ITie curability of the disease does not affect the principles which have been 
adopted in inspecting and condemning animals affected with it. This Department 
has never considered it necessary to condemn animals affected with actinomycosis 
on account of the contagiousness or the incurability of the disease. Sach con- 
demnations have been made when the disease was so far advanced as to affect the 
general condition of the animal, and all such carcasses would be condemned 
whether the disease from which the animal suffered was contagious or not, or 
whether it was curable or incurable. 

The treatment with iodide of potassium consists in giving full doses of this medi- 
cine once or twice a day until inn>rovement is noticed, when the dose may be re- 
duced or given less frequently. Ihe size of the dose should depend somewhat upon 
the weight of the animal. M. Thomassen gives 1^ drams of ioilide of i>ota88ium 
daily in one dose dissolved in a pint of water until improvement is noticed, which, 
he states, is always within eight days. Then ho decreases the dose to 1 dram. Th3 
animals do well under this treatment, showing only the ordinary symptons which 
follow the use of iodine, the principal ones being discharge from the nose, weei)ing 
of the eyes, and peeling off of the outer layer of the skin. These symptoms need 
cause no uneasiness, as they never result in any serious disturbance of the health. 

M. Godbille has given as much as 4 drams (lialf an ounce) in one day to a steer, 
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decreasing the dose half a dram each day until the doso was 1^ drams, which was 
maintained nntil the twelfth day of treatment, when the steer appeare<l entirely 
cured. 

M. Nocartl gave, the first day, 1| drams in one dose to a cow; the second and sao- 
ceeding days a dose of 1 dram in the morning and evening, in each case hcfore feed- 
ing. This treatment was continued for ten days, when the animal was cured. 

Dr. Norgaard gave 2i drams dissolved in water, once a day, for thn»e days. He 
then omitted the medicine for a day or two, and continued it according to symptoms. 
These examples of the treatment as it has been successfully administeri.*d by others 
will serve as a sufficient indication for those who wish to test it. 

Experiments are now being*€onducted on a large scale by the Bureau of Animal 
Indnstry in the treatment oflumpy-jaw with this remedy, and the results will be 
pnbli^ed as soon as possible. In the meantime it would be well for all who have 
animals affected with this disease to treat them according fo this method, and report 
results to the U. S. Department of Agriculture, Washington, D. C. 

Arrangement* were made at as early a day as i)ossible to test the 
remedy on a large scale with the aflfected animals as they came to the 
Union Stock Yards at Chicago. As the State board was still exercis- 
mg its assumed power to seize, quarantine, and slaughter aft'ected ani- 
mals, they were requested to release from quarantine all such animals 
arriving during the time necessary to collect the number wliich was de- 
sired for the experiment, and allow them to be taken without interfer- 
ence to the stables where they were to be fed and treated. This they 
agreed to do. 

No sooner, however, was an attempt made to collect affected animals 
for the experiment than it was reported by the inspector of tlie Depart- 
ment at Chicago that the State veterinarian was passing all these ani- 
mals as fit for food except those in the very worst stages of the disease. 
This change in the jwlicy of the State board made it difficult to obtain 
the necessary cattle for treatment, but some were collectted, and these 
the board put in quai-antine, so that they could not be tak^n out of the 
stock yards. This action made it.necessary for the Secretary of Agri- 
culture to call upon the governor of Illinois for his interference, which 
was done in the following telegram: 

ViROQUA, Wis., August 23. 
Gov. J. W. FincR, 

Springifield, in, : 

Have received foUowing telegram from Dr. Melvin. in charge of meat inspection at 
Chicago: "Stock Yards Companjr refuse to aUow cattle to go out of yards on orders 
issued hy you or myself. Baldridge will have carload by Wednesday. They will 
only recognize orders of the State." Will you please instruct your livo-stock board 
to allow us to ship out all cattle for experiments in lumpy-jaw f I am auxious to 
have cattle in all stagee of disease for experiment by Department's remedy. I am 
now two weeks behind in this work on account of not being able to procure cattle, 
and if I am to be subjected to further delay I wiU have to go to Kansas City to make 
experiments. Answer here. , J. M. Elsk, 

Secretary of Agriculture. 

To this request Governor Fifer replied in two telegrams, as follows : 

Springfield, III., August 28. 
Hon. J. M. Rusk, Secretary of Agriculture^ 

Viroqua, Wis,: 
I have directed the IlUnois live-stock commissioners to aUow your agents to ship 
cattle diseased with lumpy-jaw for experiments by your Department, as requested 
hy you. Joseph W. Fifer. 



Springfield, III., August SO, 
Hon. J. M. Ruse, Secretary of Agriculture ^ 

Viroqua^ Wis, : 
I am advised that the United States oflSciaLs have fuU charge of the cattle in ques- 
tion, for the purpose of experiment, and are only held responsible Ibr their safe- 
keeping. The officials of this State are seeking to exorcise no control over them be- 
y<nid this. Is not this satisfactory ? 

Joseph W. Fifer. 
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After the governor's assistance had been secured, the animals pur- 
chased were allowed to leave the yards for treatment, and abetter class 
was obtained, but the influence of the State veterinarian was still ex- 
erted to prevent the Department from collecting the milder cases. Al- 
thougl^ animals so affected had been freely condemned before, they 
were now said to be either free from the disease or perfectly fit for foci 
Under such circumstances the owners naturally preferred to sell their 
affected animals on the market included in the lots with which they 
had been shipped. 

iTotwithstanding the obstacles put in the way of the experiment, 180 
animals, in various stages of the disease, were finally collected and put 
under treatment, ^oi sooner had the first lots arrived at the stables 
than they were placed in quarantine by order of the Illinois board of 
live-stock commissioners. This hostile action was also laid before the 
governor by the Secretary of Agriculture, and on September 14 the 
quarantine was withdrawn by order of the governor. The following is 
the correspondence in the case : 

U. S. Department of Agricultdrk, 

Office of the Secretary, 
Washington, D. C, September 6, 189^, 

Sir : Allow me to thank you for your assistance in securing for me animals af- 
fected with actinomycosis for tlie purpose of experimenting with the same with a 
view to curing this disease. 

As I telegraphed to you, your live-stock commissioners, immediately after I ob- 
tained these animals, placed upon them an order of quarantine, and I now write re- 
pl^ng to your telegram askin/^ whether said quarantine would in any way interfere 
with my experiments in thifi direction. I desire to call your attention in this con- 
nection to one or two facts. Oneof the purposes for which the Bureau of Animal 
Industry of the Department of Agriculture was organized was to investigate the 
diseases of domestic animals and to endeavor to ascertain the causes of the same and 
'* means for the prevention an4 the cure" of animal diseases. At the same time the 
Bureau was, by its organic act, empow'ered to extirpate all contagious and commn- 
mc«ahle diseases among the domestic animals of the tjnited States and to enforce all 
necessary measures to prevent their spread. These being some of the purposes for 
which tho Bureau was organized, it would seem that when it undertakes to carry on 
an experiment with a view to discovering a cure fojr some certain disease, that all 
necessary measures to prevent any danger of the spread of such disease from animals 
bein^ experimented on would be provided by the officers of the Bureau. For a State 
board, therefore, to place in quarantine animals being experimented upon by the 
Department of Agriculture is not only unnecessary, but has the appearance of being 
discourteous. It is a reflection upon the honesty and ability of the officers of the 
Department. It is not to-day believed by any competent person that actinomycosis, 
the disease with which the animals that are now being treated at Chicago are 
affected, is a contagious disease, or that there is- any danger of its being eommnni- 
cated from one herd of cattle to another or to people. There is consequently no 
danger to be apprehended from the animals now in the possession of the Department 
at Chicago undergoing treatment. The great j>ublic benefit sought to be obtained 
by the experiment is such that it should not be interfered with or impeded by hostile 
acts of State officers. It would seem as if State authorities should cooperate in 
every way possible towards the successful accomplishment of such a purpose, and 
not, from jealousy or other cause, seek to prevent its success. The quarantine 
placed upon these animals, which the National Government has bought and paid for 
and which hre now its property, is to me exceedingly irksome, and I consider it 
almost a personal insult; not ouly that, but, in my judgment, it is an illegal quar- 
antine, so far as it applies to the work whicn is being carried on by the Department 
in the State of Illinois. The Department of Agriculture is operating in Illinois under 
the provisions of the act of Congress of May 29, 1884, and of the act of the State of 
ailinois of June 28, 1887, and under these acts it is beyond the control or interference 
of State officials. 

I would further say that in conversation with Mr. C. P. Johnson, secretary of the 
ll>oard of live-stock commissioners of the State of Illinois, I was informed by him, 
in a very gentlemanly manner, that the reason of this quarantine was that there 
was some liability on the i>art of the State in case any disease should be spread from 
these animals. I have to assure you that there is no such liability^ and whatever 



Digiti 



ized by Google 



THE TREATMENT OF LUMPY-JAW. 113 

liability there might possibly be is assumed by the National Government, and that 
the law of IllSuois above referred to expressly provides in section 3 that the State 
shall not be liable for damages, or expenses of any kind under the provisions of the 
same, and that this Department will liold itself responsible for any damages that 
may be inflicted by reason of the experiment which is now being carried on. 

This experiment is being watched with a great deal of interest, not only by the 
stock-owners of the State of Illinois, but by the stock-owners of the entire United 
States, for, in case it proves successful, it will be of great benefit to all owners of 
cattle. I feel assured that I will have your best effoiia to prevent any impediments 
being placed in my way in carrying the experiment to a successful end, and I would 
therefore request that you will kindly have the quarantine order made by the live- 
stock conunissioners of your State at once rescinded. 

Trusting that this request will meet with your approval, I am, 
Very respectfully, 

J. M. Rusk, 

His Excellency Joseph W. Fifer, 

Goternor of the State of Illinois, 



Sprinqfield, III., Sepiemhcr U, 
Hon. J. M. Rusk, 

Secretary AgHcuUural Department, Jfashingtonj J). C: 
The live-stock commissioners of this State will removo quarantine from the dis- 
eased cattle your Department is experimenting on in Chicago, as requested in your 
letter to me. 

JosKPii W. Fifer. 

On November 29, 1892, eighty head of the cattle which had been under 
treatment were shipped to Chicago and slaughtered. There were two 
lots of 40 each. The first lot wa« supposed to be nearly or quite all 
cured, while the second lot was made up of the worst cases, many still 
having large swellings upon their heads, which were believed to be in- 
curable. By direction of the Secretary of Agriculture, the following 
notice was mailed to the governor: 

U. S. Department of Agriculture, 

Bl'Reau pF Animal Inditstry, 

Chicago J III., November 26, 1892, 
Dear Sir : I am directed by Hon. J. M. Rusk, Secretary of Agriculture^ to inform 
yon that a portion of tbe cattle which have been under treatment for actinomycosis 
or "lumpy-jaw" will be slaughtered at the slaughterhouse of Jacob Hess, Union 
Stock Yards, Chicago, on Tuesday, the 29th instant. The Secretary will be pleased 
to extend every facility for examination to any inspectors or others wljom you may 
desire to have present on that occasion. 
Very respectfully, 

D. E. Salmon, 

Chief of Bureau, 
Hon. Joseph W. Fifer, 

Governor of Illinois^ Executive Mansion, Springfield, III, 

There were present on the part of the State Mr. H. McChesiiey, of 
the Illinois board of live-stock commissioners; Mr. Johnson, the secre- 
tary of the boafd; Br. Casewell, State veterinarian, and Drs. A. H. 
Baker and Joseph Hnghes, assistant State veterinarians. There were 
also present on the part of the city, Mr. Pierce and an assistant. The 
inspectorsrepresentingthcBureau of Animal Industry who were present 
were Dr, A. D. Melvin, inspector in charge at Chicago, and Drs. Lewis 
R.Baker and Victor A. Ncirgaard, all being under the direction of the 
Chief of the Bureau of Animal Industry. Dr. Melvin was instructed to 
make the inspection carefully and condemn all carcasses about which 
there could be any doxibt as to their fitness for human food. 

When the slaughter began, the State veterinarian assumed to be in 
8162 8 
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charge of the inspection; he put his assistants on the floor and with 
them examined the varions organs of the animals, cntting them ojien, 
and in some cases removing them before they were seen by the inspect- 
ors of the Bureau, and even, in some instances, directing the removal 
of such mgans by the workmen of the slaughterhouse before they hutl 
been seen by Dr. Melvin and without any consultation with the Chief 
of the Bureau, who was constantly present. Sev^aral times it was nec- 
essary to go to Mr. Hess, at whose slaughteriiouse the animals w«re 
killtxl, and ask him to instroct his men not to remove ihe organs of 4yaiy 
animals from the killing -floor or from places where th^ could be id«i- 
tified until Dr. Melvin had given his consent to such removal A nnin- 
bcr of students of the Chicago Veterinary College, at which institution 
the two assistant State veterinarians mentioned are professors, had 
been brought there to witness the slaughter without the knowledge or 
consent of the Chief of the Bureau. A number of newspaper corre- 
spondents were also present, and, as they did not get their information 
of the kiUing from anyone connected with the Bureau^ it is assumed 
that they were informed by some one connected with the State board. 
Tlie result of so many persons being present who Avere unexpected was 
that the floor was crowded ; the inspectors were obliged to work under 
difficulties, and it was only by exercising constant vigilance tliat the 
organs of the animals were examined before they were removed from 
the position where they could be identified with the carcass from which 
they came. 

As long as these animals belonged to the Department of Agricul- 
ture and were being slaughtered under its direction, it certainly was 
no more than courtesy demanded that those in charge should have 
been consulted before information was given to so many persons not 
officially connected with the State, in order that it might be deter- 
mined whether or not their presence would interfra^ with the proi^er 
performance of the work in hand. In addition to this, those present on 
the part of the State did not hesitate to speak disparagingly of the ex- 
periment, freely stating that they were condemning as large a propor- 
tion of these carcasses as were condemned from the " lumpy -jaw '' cat- 
tle which come to the stockyards and are slaughtered without treat- 
ment. 

At the dose of the day's inspection the State veterinarian, withoat 
consulting with the Chief of the Bureau or with Dr. Melvin, and 'with- 
out informing the representatives of the Bureau what he had done, 
gave a ceiliticate to the inspector present on the part of the city to 
the ofl'ect that 18 carcasses Avhich had been i>assed by the inspectors 
of the Bureau of Animal Industry and tagged witti the meat-inspec- 
tion tag of this Department were affected with actinomycosis. As a 
result of this the Chief of the Bureau was notified by the city in- 
spector that these carcasses could not be sold for consumption in the 
city of Chicago. 

It should be stated that, during the whole day, in spite of the oflfen- 
sive action above mentioned on the part of those repres^iting the State, 
these gentlemen were treated with every conrtesy and given every 
facility for making their examinations, and no disagreeable word was 
8pok(*n in their presence by any one representing tliis Department. 

The inspectors of the Bun»au of Animal Industry condemned every 
carcass in which a lesion was found which was of sufficient importance 
to justify the legist suspicion that the carcass would be affected by it 
Koue of the 18 carcasses passed by the United States inspectors 
and condemned on the cei-tifieate of the State veteiinarian were affected 
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in such a iray as to cause any suspicion in the minds of any of the 
representatives of this Department as to the perfect wholesomencss of 
the carcasses. The le6i(ms in all were very small, In one case not being 
larger than a grain of wheat, and in every case being insignificant. 
In a number of the cases these lesions, when examined mieroscoiHcally, 
were found to be free from the actiuomyces fungus, and, consequently, 
in these eases, there was an error of diagnosis on the part of the State 
veteriDariM). I have been informed by Br. Melvin that cases with 
much larger lesions than existed in any of the 18 cases mentioned 
have frequMitly been passed by the State veterinarian in his inspec- 
tions at the stock yards and allowed to go on the market as ^t for 
food. If the statement is correct, which was freely made, that no 
larger proportion of these carcasses were passed than were ordinarily 
pa»ed among the lumpy-jaw animals which come to the stock yards, 
that of itself is sufficient evidence that the carcasses about which this 
anibrtunate difference of opinion exists should have passed, because 
BO animal without greater lesions than many of these had would have 
been held for examination. 

From the statements made above it will be seen that the insi>ection 
made by the inspectors of this Department was entirely ignored, and 
that the State rexwesentatives, who were present by the courtesy pf the 
Department and who have no responsibility as meat-insi)ectors, as- 
sumed authority to certify as diseased the carcasses of animals belong- 
ing to the Department which the Oovernment inspectors dedared to 
be entirrfy fit fiwr food. Considering all these circumstances, and partic- 
ularly that Crovemment property was at stake which these geutiemen 
had shown their determination to cause to be destroyed by misrepre- 
sentation, I decided that it was no k>nger my duty, either on the 
grounds of courtesy or by any previous arrangement which had been 
made, to invite their presence when other animals belonging to the 
Government were to be slaughtered. 

It may not be out of place to mention in this connection the fact, al- 
ready referred to^ that at the time these animals were being purchased 
the representatives of the State board apparently did everything in 
their pow» to prevent the collection of a sufficient number of animals 
ior this experiment, and that, in order to accomplish this, afiected ani- 
mals, sudii as had jweviously been condemned, were freely passed as fit 
for human food. 

I am finee to state ths^ the disease with which these animals were 
affected when they were purchased for experiment — ^that is to say, ac- 
tinomycosis or '' lumpy-jaw^'— can not properly be considered as a con- 
tagious disease^ requiring any such action to prevent its spread as is 
b^g taken by the Illinois board of live stock commissioners. If the 
disease is contagious at all, which is doubtftil, it certainly is not con- 
tagious to the degree which requires measures to prevent its dissemi- 
nation by animals in transit for slaughter. Tiiere is no satisfactory' 
evid^ee that it can be disseminated by animals mingling with each 
oth^ in cars or yards, and it is even doubted by recognized authorities 
if it can be transmitted by inoculation, on account of the many failures 
winch have been recorded. 

In the International Congress of Hygiene and Demography, held at 
London a year ago, there was unanimity of opinion to the effect that 
Qiere was no danger of this disease being transmitted to ]>erKons who 
^ised the flesh of animals so affected for food, and, so far us I remember, 
I was the only member of that congress who sanctioned the condemna- 
tion of carcasses of animals affected with this disease, except when it 
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was disseminated throughout the body; and my position was that this 
was only justified when the malady had made such progress as to have 
affected the general health of the animal, as shown by loss of flesh 
or by large suppurat in g abscesses. In no other country than the United 
States, so far as our information extends, are carcasses condemned as 
unfit for food when locally affected with the actinomyces ftingus, pro- 
vided the animal was in good health and in good condition of flesh 
when slaughtered. The action of the Illinois State live stock com- 
mission in deciding this to be a dangerously contagious disease and in 
forcing affected animals with even slight lesions to bo destroyed as unfit 
for fopd is, in my opinion, unjustified as a measure to prevent the 
spread of disease and is a great wrong to the cattle-producers of this 
country. There is no doubt that many thousands of dollars' worth of 
property have been unjustly taken from the cattle-owners by such 
action. This would be the case, even if animals slightly affected were 
passed, as it is understood they have been in many cases. If, on the 
other handj, animals are to be condemned for the same reasons for 
which the eighteen carcasses above mentioned belonging to the Govern- 
ment were condemned, then a much greater number of animals would 
necessarily be sacrificed. If a great department of the National Gov- 
ernment can not secure justice in the inspection of animals belonging 
to it, when it has the undoubted authority to make such inspection 
by its own inspectors, then the individual shipper certainly has a very 
small chance to secure justice in the handling of his product. 

In conclusion, I would ask attention to the fact that the Union Stock 
Yards of Chicago is one of the channels of interstate commerce; that 
the cattle received there do not come from the State of Illinois alone, 
but from nearly every State of the Union; that this is not their final 
destination, but that many of the animals and most of the products are 
shipped from there to other States. From these reasons it would 
appear that the United States Department of Agriculture should have 
jurisdiction in such yards, both to prevent the spread of contagious 
diseases and to insure a just and uniform inspection of animals and 
meats. 

The experience in the slaughter of the animals belonging to the 
Department, and the action taken by the State veterinarian, evidently 
under the direction of the board of live-stock eommissioners, convinces 
me that there is much truth in the charges of arbitrary and incon- 
sistent condemnation, and that something should be done by the 
United States Government to secure justice to the many cattle-owners 
in various parts of the country, who are under the necessity of shipping 
their cattle to the Union Stock Yards of Chicago for market. 

Of the 80 cattle slaughtered on November 29, 43 were pronounced 
practically cured and fit for food by the inspectors of the Bureau of 
Animal Industry, and 25 were pronounced to be completely cured and 
fit for food by the State veterinarian. Considering that this number 
included 40 of the very worst cases taken for experiment^ the result 
can not but be considered as extremely satisfactory. If the conclusions 
of the Bureau inspectors are taken, the result is a cure of 53 per cent of 
the affected animals; while should we accept the extraordinarily biased 
report of the State veterinarian, we still find that over 31 per cent of 
the animals were completely cured. 

The following report given to the press by the State board explains 
itself: 
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XO CURES OF LUMPY-JAW EFFECTED. 
REPORT OP STATE VETERINARIANS ON EXPERIMENTS MADE IN CHICAGO. 

Springfield, III., December 7 {special). 
The State board of live-stock commissioners to-day gave out for publication the 
following: 

'^ Chicago, III., December 5, 189^. 
"To the Slate Board of Live-Stock Commisaionera, Springfield, HI.: 

"Gentlemen: Tuesday, the 29th of November, at the request of Mr. McChesney, 
of your board, we, the undersigned, assisted in making i)08t-mortem examinations 
of 80 head of cattle that were slaughtered in Hess Brothers' slaughterhouse in this 
city. We beg to report on the same as follows: Fifty-five of these cattle were 
found to be affected with actinomycosis (lumpy-jaw) and 95 were healthy. 
'* Respectfully submitted. 

''John Casewell, M. R. C. V. S., 

^^ State Veterinarian, 
"Joseph Hughes, M. R. C. V. S. 
"A. H. Baker, D. V. S., 

^^ Assistant State Veterinarian.** 

Forty of the cattle found diseased were, after fully two months' treatment, pro- 
nounced by the Bureau officials incurable ; the other 40 were composed of the class 
of cases that the State veterinarian does not pronounce diseased on ante-mortem in- 
spection, but' holds for post-mortem inspection before deciding them affected with 
actinomycosis. After being treated for over two months, 15 of these 40 questionable 
cases were found, upon post-mortem examination, to bo affected with actinomycosis. 
For months the percentage of this class of cattle pronounced free from disease, upon 
post-mortem examination each week by the State veterinarian, exceeds that of these 
40 experiment cattle, so that so far as the experiment cattle already killed are con- 
cerns there is no evidence that the treatment used has effected any cures. 

The statement that 40 of the cattle belouged to the " class of cases 
that the State veterinarian does not pronounce diseased on ante-mortem 
inspection^ but holds for post-mortem inspection before deciding them 
affected with actinomycosis,^ is misleading, as there was not an animal 
among them that was not plainly affected with that disease when it 
was taken for treatment. . 

The other statement that "for months the percentage of this class 
of cattle pronounced free from disease upon post- mortem examination 
each week hj the State veterinarian exceeds that of the 40 experi- 
ment cattle" IS absolutely incorrect, unless it refers to the months dur- 
ing which the affected animals were. being collected for this experiment. 
During these months it is freely admitted that the State veterinarian 
passed a large proportion of such cases as fit for food, even when they 
were badly diseased. This fact, admitted in the above press dispatch 
given out by the board, shows the insincerity and lack of principle 
governing their inspection. When they inspected the carcasses belong- 
ing to the Government they condemned every carcass which showed 
a tumor the size of a grain of wheat or an abscess the size of a hazelnut. 
When they inspected in the yards they passed cattle as sound which 
had tumors and abscesses larger than a man's clinched hand. In the 
latter case they were trying to prevent the Department from obtaining 
cattle for experiment, while in the former case they were trying to dis- 
parage the results of the treatment. Admitting, then, this statement 
oi the board that " for months the percentage of this class of cattle 
pronounced free from disease upon post-mortem examination each week 
by the State veterinarian exceeds that of these 40 experiment cattle," it 
can be shown from their own reports that this has not always been the 
case. Of the 40 experiment cattle referred to, 25 were pronounced free 
from the disease by the State veterinarian j* this is to say 62.5 per cent. 
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Referring to the reports of the board of live-stock comniissioiiers for 
the State of Illinois for the years ending October 31, 1889, 1800, and 
1891, we find the figures given for the number isolated and the number 
condemned as follows : 



Number 
isolated. 



Union Stock Yards - 

National Stock Yards 

1890. 

XJDion Stock Yards 

National Stock Yaids 

1891. 

Uidoii Stock Yards 

Kational Stock Yards y. . , 

Total 




! KmnVr 
Xamber affected tnd 
released. slaagb* 
ter^. 



53 



t4t 
5 



133 
6 



782 
120 



1,419 
95 



2,126 

m 



5, 016 j 



849 ; 



i,m 



This table shows that for three years there was less thaii 7 i)er cent 
of the isolated animals which were pronounced free from the disease. 
To explain even this number^ considered hy the boaard to be large, the 
tbllowing statement is made in thedr report: 

Tho large number of animals released, as shown l>y the first table, is lately com- 
posed of those that were returned to the yards by the purchasers after they had 
reached the slaughterhouses, because they had a small lump, <lue to injuries or 
other causes than actinomycosis, fearing that this would be made an excuse by tkd 
city health inspectors in the slaughterliouse to cut down the carcasses, in whick 
case the purchaser would hare to bear the loss. All such cases turned back were 
inspected by our veterinarian, and we are advised that not a sinjrle one of these 
cases proved to be actinomycosis. (Annual Report of tho Board of Live Stock Com- 
missioners for the State of Uliuois, 1890, p. 52.) 

If, during the years 1889, 1890, and 1891, the State veterinarian vas 
so expert in determining actinomycosis in the living animal that less 
than 7 per cent of those isolated were found free from disease, and 
even these were mostly animals with small lumps due to injuries, 
turned back by purchasers and not by the veterinarian, how can wc 
explain the sudden loss of this expertuees in 1892 and the isolation ai 
over 60 per cent of cattle which are afterwards pronoun^eed free frwn 
the disease! This question is a pressing one at this time, for the state- 
ments of tho board are inexplicable and inconsistent, and it is phiiB 
either that these statements are incorrect or that there has been aa 
extraordinary change in the princiiiles gov«7iing the in8i)ection. 

The animals taken for the exi>eriment of the Department did not in- 
elude any turned back by the purchasca^s on account of injuries, but 
every one was pronounced by the veterinary inspectors to be affected 
with actinomycosis. How, under such circumstances, the board can state 
that they have for months pronounced over 62 per cent of such caaes 
to be free from the disease is a mystery and shows conclusively ihsA 
their action either in 1889, 1890, and 189*1, or in 1892 was unskillful and 
lacking in uniformity, or tliat they ]mri)osely modified their principles 
of insi)oction in order to disparage the results of this experiment. What- 
ever may be the final conclusion as to thecause of th^ action, the<^en 
hostility of the board has been apparent from the time the first aai- 
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mals were selected, and it has continued with increasing intensity as the 
success of the treatment became more and more apparent. 

As the oflSciousness of the State inspectors made a proper inspection 
by the Bureau inspectors a difficult matter, and as the former assumed 
jurisdiction as meat insi)ectors which is not g^iven them by law, and as 
finally they had shown a determination to cause the destruction of car- 
casses of cattle belonging to the Government, which carcasses were not 
diseased, I decided not to invite them to be present when the next lot 
of cattle were slaughtered. 

On December 2 a lot of 20 head, all of which had been cured, were 
slaughtered, at the same place, in presence of the Bureau inspectors 
above named, and also of the insi)ector of the city department of health. 
Every one of these animals was free from disease, as was shown by the 
most carefal post-mortem examination. 

Tlie examination of the 100 head of cattle first slaughtered shows, 
according to the rei>orts of the Bureau inspectors, who were unbiased 
and had no interest in the experiment beyond a desire to get accurate 
results, that sixty-three of these animals had been cured by the treat- 
ment. This is a cure of nearly two- thirds of the animals treated, and 
certainly can not be surpassed by the results of treatment with any of 
the internal diseases of a progressive nature which affect animal life. 
This is the more gratifying as some of the animals which were pro- 
nounced healthy by the State veterinarian had been affected witii 
enormous tumors, which entirely disappeared during the course of the 
treatment. 

The following correspondence in regard to the slaughter of 20 ani- 
mals without notifying the State board explains itself: 

State of 'Illinois, Exbcutivk Office, 

SpringJUld, December 3, 1892. 
Deab Sm : Complflint is made to me by the Uye-stoelc commiMioners of nHnois 
that on yesterday the second consignment of cattle delivered to your agent for exper- 
iment were slaughtered in Chicago without notice to the live-stock commissioners 
of this State. I am also informed that there was an agreement previously entered 
into, when these cattle' were taken for experimental purposes, that the live-stock 
commissioners would he notified when said cattle were slaughtered, and afforded an 
opportunity to make a post-mortem inspection. 

Permit me to call your attention to tnis complaint, believing that you wiU direct 
your agents in Chicago to carry out the agreement above named, and that, before 
fllanehtering the remaining cattle under experiment, the commissioners wiU bo duly 
Qotined and given an opportiinity to make an inspection. 
Yours, very truly, 

Joseph W. Fifer. 
Hon. J. M. Rusk, 

Seer ctoi-y of Agriculture, Washington, D. C, 



U. S. Department of Agricultfre, 

Office of the Secretary, 
WaeUngion, D, C, Deceviber 6, 1892, 
Drar Sir: I am in receipt of your favor of the 3d instant, in which you state that 
complaint is made to you by the live-stock commissioners of Illinois that on Decem- 
ber 2 the second consignment of cattle from the animals under experiment by this 
Department was slaughtered in Chicago without notice to such commissioners. 

In replv I would say that this is correct, and that, in order to give you a full state- 
ment of the reasons for such action, I inclose with this, for your information, a copy 
dthe report made to me by Dr. D. E. Salmon, chief of the Bureau of Animal In- 
dnatry, under whose direction the slaughter was made. 

It aj>p^r8 from this report that the State veterinarian attempted to take charfje 
of the inspection of the animals, that the inspection made by the inspectors of this 
Department was ignored, and that a certificate was given to the inspectors of the 
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city depattment of health that eighteen carcasses were unfit for food "which had 
been passed by the United States inspectors. 

The invitation was extended to you by my direction^ according to agreement, as 
an act of courtesy, to enable your representatives to witness the results of the ex- 
periment as revealed by the post-mortem examination, and every facility was given 
them for this purpose. Being there by invitation, their attempt to assume control 
and to enforce their unjust decision as to the disposition of the meat was an inter- 
ference with the jurisdiction of this Department which could not be tolerated. 

The Department inspectors were acting under the acts of Congress authorizine 
the inspection of meats, as well as the investigation and prevention of disease, and 
the test which they were conducting was to discover a cure in the interest of the 
cattle-raisers of the whole country. I am, therefore, surprised to learn that the live- 
stock commissioners of Illinois and their assistants have gone, not only to the full 
extent of their authority, but beyond such authority, to obstruct and delay this ex- 
l)eriment and to disparage its results. 

I regret that the action of the commissioners, or those acting for them on the day 
mentioned, was such as to lead Dr. Salmon to the conclusion that he could not con- 
scientiously in\'ite them to bo present at the slaughter on Friday, the 2d instant. 

I think you will agree with me that if his statement of facts is correct, and I have 
no doubt it is as ho understood them, that he could not properly have done other- 
wise. 

The stand which is taken by the live-stock commissioners of Illinois in regard to 
the condemnation of these carcasses is a matter of great consequence to the stock 
owners of the United States, and it also involves property belonging to the United 
States Government. The inspection of animals for foodenould be uniform and just, 
and the meat inspection of this Department, which is authorized by act of Congress, 
and which is carried on by competent men, should be recognized. As the reaponsible 
officer in charge, I can not permit it to be ignored or called in question by State 
officials who are not oven given jurisdiction as meat inspectors by the laws of the 
State. 

Very respectfully, . 

J. M. RasK, 

Hon. Joseph W, Fifer, ^ Stcretary, 

Governor of Illinois, Executive Mansion Springfield, III. 

Soon after this the chairman of the Illinois board of live-stock com- 
missioners addressed a communication to the Secretary of Agriculture, 
which was of so scurrilous and discourteous a character that it was re- 
turned to Gov. Fifer with the following letter: 

U. S. Department op Agriculture, 

Office of the Secretary, 
Washington, D. C, December 19, 1S9S, 
Sir: I inclose herewith a communication addressed to me by the chairman of the 
Illinois State board of live-stock commissioners, which not only refers to a number 
of matters with which he has nothing to do officially, but which is so disconrteons 
in its tone that I must decline to receive it. If the board mentioned has anything 
to bring to the attention of this Department which you deem proper to transmit, 1 
shall be glad to give it careful consideration, but I can not have any direct commu- 
nication with a man in that position whose ideas of official courtesy are exemplified 
by such a letter as the one I return. 

The letter in question is incontestable evidence of Mr. McChesney'e unfitueos for 
the office which he holds. 
Very respectfully, 

J. M. RU3K, 

See9'etitry, 
Hon. Joseph W. Fifer, 

Governor of Illinois, Executive Mansion, Springfield, III. 

To this the govenior replied as follows : 

State of Iluxois, Executi^'e Office, 

Springfield, January 5, 189S. 
My Dear Sir : I am in receipt of your favor of December 19, and contents noted. 
When I received your letter of December 6 I immediately called upon the board of 
live-stock commissioners of this Stat« for a full and complete statement concerning 
their action in the matter of diseased cattle turned over to your Department for 
experimenting in the city of Chicago, and I inclose you a copy of their report to me 
on that subject, dated December 16. 
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I regret exceedingly the conflict that has arisen. I had no knowledge, whatever, 
directly or indirectly, that Mr. McChesney wonld write you as he did under date of 
December 16, and I regret exceedingly that he did se. My administration closes now 
in a few days. The general assembly of this State convened to-day, I am very 
bnsy with official business that must bo closed out before I give up the office to my 
successor. Were it not that my term of office ex]>ire8 in a few days I would ^vo 
this controversy between the live-stock commissioners and your representatives 
farther consideration. , 

Assuring you of my high regard and esteem, I remain, yours very respectfully. 

Joseph W. Fipeb. 

Hon. J, M. ErsK, 

Secretary of Agriculture, Wwhingtonf D. C. 

The Secretary of Agriculture replied to tlie above letter aic asked 
for the removal of the quarantine which the board bad again imposed 
upon the cattle. His letter is given below: 

U. 8. Department of Aguiculture, 

Office of the Secretary, 
Washington, D, C, January 7, 1893, 

My Dear Sir : I am in receipt of your very satisfactory letter of the 3d instant, 
for which I wish to express my thanks. The report of the hoard of Jive-stock com- 
missioners, v?hich you state was inclosed, has not reached me, and for that reason I 
do not know what position they have taken in regard to the cattle hclonging to this 
Department. 

The chairman of the hoard, after writing his very discourteous letter to me, had 
the quarantine again put upon the cattle. I feel sure that you were not informed 
of this, or you would have taken action to cause its revocation. Up to the present 
it has caused mo no emharrassment, hccause I was not ready to slaughter the cattle, 
hut I wish now to have them slaughtered at once. I would request you, therefore, 
to have this quarantine removed, so that the cattle can be shipped to Chicago for 
slaughter the first of next week. 

I am sure that you have heen desirous of giving every facility for making this ex- 
periment, which is of so much interest and value to the farmers of your State and of 
the whole country, and that you are willing to do everything in your power to prevent 
delay in completing it, and giving the results to the cattle-owners, to whom it is of 
vital importance. 

There was no reason whatever for the hoard of live-stock commissioners to put a 
quarantine upon these cattle, because they kuew very well that I would ship them 
to Chicago and have them slaughtered. Cattle affected with actinomycosis are daily 
allowed to bo shipped to the Union Stock Yards for slaughter, and, therefore, in case 
any of these are still affected, this Department is asking nothing beyond what is 
aHowed without restriction to everv cattle-owner in the country. 

I hope that the board of live-stock commissioners will no longer be allowed to 
maintain their position for the purpose of obstructing an investigation made as 
much in the interest of the people of your State as for the people of any other section 
of the country. 

Assuring yon of my appreciation of your courtesy in this matter, I am, very re- 
spectfully, 

J. M. Rusk, 

Secretary, 

Hod. Joseph W. Fifer, 

Governor of Illinoie, Springfield, III. 

INJUSTICE TO OWNERS OF LUMPY-JAW CATTLE. 

Although tlie Illinois board of live-stock commissioners began quar- 
antining and condemning cattle affected with actinomycosis in 1888, it 
was not until their meeting of February 21, 1890, that they discovered 
that the owners of such cattle were only receiving from $2.50 to $4 per 
head for them. This was less than the value of their hides. Even at 
that late date tho board did not make the discovery itself, but the facts 
were presented to it by a committee of the Live-Stock Exchange. 

It is usually admitted that when the property of citizens is taken and 
destroyed for the good of the community the citizen who suffers the 
loss should receive a just compensation, and the law of Illinois under 
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which the board has acted i>rovides for the appraisement and compen- 
sation for cattle destroyed to prevent the spread of disease. Although 
the cattle affected with actinomycosis were ostensibly condemned to 
prevent the spread of that disease, it appears that no appraisement or 
compensation has been made as provided in the law. On the contrary, 
the destruction of these animals was enforced without any compensa- 
tion from the State, and with no effort on the part of the board to see 
that the owners received even a just compensation from the parties 
who took possession of the carcasses. The owners were powerless. 
The cattle were seized and destroyed by order of the State board, and 
the carcasses were turned over to the Union Kenderiu^ Company, which 
^ave for them what it saw fit, and no more. The result was the owners 
were robbed of two-thirds or three-fourths of the value of their cattle 
even for rendering purposes. 

According to the inspection rules of every country which carries on 
a meat in8i>ection, and also according to the teachings of the most 
eminent scientists who have investigated the question, actinomycosis 
is generally considered a local affection, and in its early stages does 
not affect the general health of the animal or the wholesomeness of the 
meat. There is no good reason, conse-quently, for condemning animals 
in good condition which present only a small swelling on the jaw caused 
by the actinomyces fungus, and from which there is no discharge. In 
this c^se the part of the animal involved is not used for food, and when 
that is removed it is the general opinion of scientists that the remainder 
of the carcass is not affected. To condemn and destroy such car- 
casses as this is, therefore, unjustifiable fi'om any point of view. It is 
especially uncalled for as an act to prevent the spread of the disease, 
as the most extreme believers in the contagion theory can not explain 
how the disease could be transmitted from an animal which had no 
discharge from the tumor by which the fungus could be disseminated. 

It has not been unconmion to see ste-ers in fine condition, weighing 
from 1,600 to 1,800 pounds, and worth 5 cents a pound, condemned be- 
cause of a small swelling on the jaw which was scarcely more than vis- 
ible. Such a steer would bring on the market for beef $80 or $90, but 
when condemned and delivered to the Union Eendering Comi)any the 
owner received, according to the board's own statement, not to exceed 
$4. And this wholesale appropriation of the farmers' property was 
allowed to proceed for nearly two years before the members of the 
board became officially aware of what an outrage they were assisting 
to perpetrate. 

Since that time a more satisfactory arrangement has been made 
through the exertions of the Live-Stock Exchange. Under the new 
plan the carcasses are turned over to a rendering establishment in the 
stock yards, and the owner receives 1 cent a pound, less $3 a head. 
Tliat is to say, the owner of a steer weighing 1,600 pounds would now 
receive $13 for the carcass. Even this is less than its real value for 
rendering pur^wses. In disposing of the cattle purchased by the De- 
partment for the experiment no difficulty was found in getting offers 
of 1 cent a pound without any discount. An offer of this kind was re- 
ceived from the very firm which obtains the other cattle condemned 
at $3 per head less. The conclusion is unavoidable, therefore, that the 
shippers of these cattle do not receive as much by $3 a head as they are 
entitled to and as the carcasses are really worth. 

If we should admit, which we do not, that the condemnation of the 
board is in all cases legal and justifiable, there would still remain this 
great wrong of forcing the owners of these cattle to take $3 per head 
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less ihsai they are actaally worth when sold with an opportiuiity for free 
competition in the purchase. One Would suppose that a board assum- 
mg the authority and the responsibility of making such seizures would 
feel it incumbent ux>on itself to see that the owners were fairly treated 
in the disposal of their property, but apparently this is not the case. 

THE JURISDICTION OF THE ILLINOIS BOARI) QF LIVE-STOCK COM- 
MISSIONERS OVER ANIMALS AFFECTED WITH LUMPY-JAW. 

The Illinois board of live-stock commissioners is given no authority 
or duties by law in the inspection of meat. It was created to suppress 
and prevent the spread of contagious diseases among animals in the 
State of Illinois. Its powers to quarantine and cause the slaugliter of 
animals is expressly limited by the statute under which it acts to ani- 
mals affected with ^ dangerously contagious or dangerously infectious 
disease.'' Lumpy-jaw is, in the opinion of the State veterinarian, a 
dangerously contagious disease, and consequently the board assume* 
tiiat it is fully empowered to quarantine and cause the destniction of 
anifiials so affected. 

As many of the carcasses destroyed were plainly unfit for human 
fi)od, being emaciated and in some cases affected with a more or less 
g&BL€3rBlized form of tbe disease, there were many who were inclined to 
sustain the action of the boai-d on this account, even if it should be 
shown that tlie disease was not " dangerously contagions," and con- 
sequently not within the intent of the law. However, the board did 
not confine itself to such carcasses, but seized animals in good condi- 
tion^ witb only small lumps which were not discharging, and in general 
their actions were so arbitrary, dictatorial, and burdensome that the 
eattle-owners of a large section of the country tributary to Chicago 
have been loud in their protests and vigorous in their demands for 
rdie£ 

This situation raises the question as to whether the board has, under 
the Illinois law, any jurisdiction over animals affected with this 
disease; in other words, whether actinomycosis is a dangax)usly con- 
tagious disease, as stated in the opinion of the State veterinarian. 
To sustain itself the board has collected a numbar of reports of ex- 
perimeaits, in which it is alleged that the disease was communicate by 
inoculation with the tissue and dischai'ge from the diseased parts oi 
sSected animals. ^ 

The reasoning appears to be that if a disease is inoculable it must be 
contagious, and if it tends to progress until the life of the animal is 
destroyed it must be dangerously contagious (Report, 1890, p. 20). This 
reasoning may be satislSctory to the board, but it will hardly be oon- 
adered so by any unbiased scientist. 

Is. the £rst place, a disease is not necessarily contagious because it 
is inoculable. Pyaemia, septicaemia, malignant oedema, black quarter, 
aad tetanus (lockjaw) are all inoculable diseases, much more so than is 
aetinamycosis, and yet it is well known that these diseases do not 
^read by contagion from animal to animal, and they cannot properly 
be regarded as contagious diseases. All of these diseases, with one 
excg[)tion, affect mankind, but it would be absurd to claim that i>eople 
ue infected from diseased animals because of the coincidence that man 
and animals both suffer from the germs of these diseases. It is weU 
k^wn t^at these germs exist nearly every whei*c and that animals and 
men get them fnvm the same source in nature. The actinomyces fungus 
ifl also widely distributed, and grows upon the straw and beards of grain, 
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and probably upon grasses, and for tliat reason it must be almost uni- 
versally present. Leading scientists have, therefore, concluded that, 
with this disease, as with lockjaw, the germs of the disease are obtained 
by man from the same sources as by animals — that is, from the sources 
in nature where they abound. 

The next question which suggests itself is, what is meant by " a dan- 
gerously contagious or dangerously infectious disease?^ The word 
"dangerously" is e\idently an adverb qualifying the words "conta- 
gious" and "infectious," and, as all words in a statute are supposed to 
have been put there for a definite purpose, we can only conclude that 
not all contagious and infectious diseases are meant, but only the dan- 
gerously contagious and dangerously infectious diseases, as stated. 
The meaning of "dangerously contagious" or "dangerously infections'' 
in this connection can only be taken as highly contagious or highly- 
infectious, or at least having such a degree of contagiousness or infec- 
tiousness as to make the affected animals dangerous to the stock inter- 
ests of the State. 

The board says, however, that " no one will claim that actinomyco- 
sis is a highly contagious disease " (Report 1890, p. 20). They go on to 
say that " when the actinomyces liave invaded the vital organs of the 
body, the disease, in both man and animals, is pronounced, by physi- 
cians and veterinarians, as fatal as tuberculosis, hence it must be listed 
in the catalogue of dangerously contagious diseases." 

This reasoning would make the word "dangerously," which is an ad- 
verb, qualify the word "disease," which is a noun. That is, it is as- 
sumed because this disease is dangerous and fatal, when not propexly 
treated, that it is a "dangerously contagious disease." But adverbs 
do not qualify nouns, and hence the Avord "dangerously" can only refer 
to the degree of contagiousness or infectiousness, and not to the fatal 
character of the malady. A disease may be extremely fatal, but not in 
the least degree contagious, and it may be very fatal and only conta- 
gious when i)urposely inoculated, as in the case of tetanus, or lockjaw, 
but it would be i)er verting the use of language to speak of either of 
these classes of disease as " dangerously contagious." 

It has been quite generally held by scientists who have investigated 
actinomycosis that it should be classed with those diseases which, like 
tetanus, or lockjaw, are produced by vegetable parasites inoculated by 
hard bodies of various kinds which are infected, and which accident- 
ally wound the skin, the mucous membrane, or oth^r tissues, and thus 
gain entrance to the body. 

There have been a number of cases recorded in which actinomy- 
cosis has been experimentally transmitted by inoculation from diseased 
to healthy animals. A large proportion of the successful inoculations 
were made with rabbits and g-uinea-pigs — animals which are very sus- 
ceptible to most kinds of infection. In some cases large animals have 
been used, and with these the disease has been sometimes transmitted, 
and in other cases no result has followed the inoculation. Themethods 
employed have been to deix»sit infectious matter in the abdominal cav- 
ity or in the connective tissue, or to inject it directly into the blood 
vessels. The results in most of the cases are of theoretical rather than 
practical value, because it is not likely that animals would be accident- 
ally inoculated into the abdominal cavity or into the blood vessels. It 
is also an admitted fact with other diseases that those which require 
wounds of the skin and mucous membrane for the parasites to gain en- 
trance to the tissues only in exceptional instances spread from animal 
to animal under natural conditions. So with actinomycosis, it is theo- 
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retically possible, but not probable, that an accidental inoculation 
might occur by which the disease would be transmitted frpm a dis- 
eased to a healthy animal. This contingency is too remote, however, 
according to our present knowledge, to give .any warrant for consider- 
ing the disease as dangerously contagious. 

The Illinois board of live-stock commissioners admits that before 
suppuration sets in, and there is a discharge, the disease is probably 
not transmissible, naturally, from on^ animal to another. (Rep. 1890, 
p. 20.) This conclusion is incontestable, but in spite of it many ani- 
mals, which did not have a discharge, have been seized by order of the 
board, taken from the owners and condemned to the rendering tanks. 
How the board can justify such action under a law which only permits 
it to quarantine and slaughter animals affected with a *^ dangerously 
contagions'^ or '^dangerously infectious^' disease, it is difficult to un- 
derstand. 

If this board actually believes that actinomycosis is a dangerously * 
contagious disease, its action has not been consistent with that opinion. 
Aflfected animals have been allowed to come freely into the Union 
Stock Yards to the number of 100 or 200 a month. They go into all 
of the pens, mix with thousands of cattle, and the action of the board, 
instead of hastening their slaughter, actually delays it and gives ad- 
ditional opportunity for contagion. 

The diseased animals, instead of being slaughtered as. soon as dis- 
covered, are placed in open pens, surrounded on all sides by healthy 
cattle, and are held in that condition until the end of the week, when 
the State veterinarian comes and decides as to whether they shall be 
condemned or not. There is no effort to clean and disinfect the pens 
where the diseased animals have been, and I have myself seen the^ 
State veterinarian open abscesses of affected animals and allow them to 
drip pus by the pint into the public alleyways of the yards, where 
thousands of cattle were driven, without any thought of having this 
infectious material cleaned up or disinfected. 

Instead of lessening the chances of infection in the Union stock 
yards, the action of the State board actually increases it. Indeed, it is 
difficult to see hoAv .anyone believing in the contagiousness of the dis- 
ease would cause the affected animals to be held in the interior of such 
great stock yards from the beginning to the end of the week before 
they are disposed of, and equally difficult to understand how constant 
and thorough disinfection could be dispensed with. It is impossible to 
find any measures adopted by the board which are calculated to pre- 
vent the spread of the disease, should it be contagious ; but, on the con- 
trary, the measures enforced, as already stated, are of such a nature as 
to assist the dissemination of contagion. 

The board has devoted considerable space in its reports to argu- 
ments by which it attempts to show the danger to consumers of the 
meat of animals affected with actinomycosis. Their extravagant state- 
ments have excited the wonder and ridicule of sanitarians the world 
over. It would appear from the attention which the board has given 
to this aspect of the question, from the condemnations by it of some car- 
casses of affected animals and the passing of others as fit for food, from 
the neglect to disinfect cars, yards, and alleys where diseased cattle 
have l^en, and from the holding of diseased cattle in the stock yards 
a whole week for the visit of the State veterinarian, that its action in 
regard to lumpy-jaw is a meat-inspection measure and not a measure 
for the purpose of preventing the spread of a contagious disease among 
animals. 
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The board, however, has no authority to insi)ect meat>, but was (se- 
ated for the purpose of ^* the suppression and prevention of the spread 
of contagious and infectious diseases among domestic animals,'' Wh^ 
it goes beyond this purpose it would appear to be acting outside of the 
law, and it certainly causes a great and unnecessary hardship to cat- 
tle owners in holding their animals a whole week for inspection. If 
there is to bo a State meat inspection applied to cattle in the inter- 
state trade, that inspection should be promptly made by oompetent 
inspectors, and there should be an end to this ridiculous method by 
which suspicious cattle are collected for a whole week by employ^ 
ignorant of the natui^e of cattle diseases, and then passed upon by the 
State veterinarian by a cursory examination on Saturday. An insi>eo- 
tion of value to the consumers or satisfactory to the iM^odueers can not 
be conducted in yards where from 50,000 to 75,000 head of cattle ajrrive 
weekly, by a single veterinarian, who devotes but one day in the week 
to this duty. 

The imx^rtant question in this connection is as to whether the board 
haa jurisdiction for the inspection of meat If it has not, then its acts 
in condemning animals and meats for the purpose of preventing c^tain 
carcasses from going on the market for food can only be considered as 
illegal. In that case there would be no need of considering whether or 
not actinomycosis might be communicated to the eonsumers of the flesh 
of affected animals, as the question at issue would turn on the jurisdic- 
tion of the board, and the cattle owners would thus secure relief. 

The danger of the transmission of this disease to people from affected 
animals has been insisted upon by the board in such unequivocal terms, 
however, that a public interest has been aroused which makes it desir- 
able to quote the opinions of some of those unbiased, scientists who 
have given most attention to the subject. Actinomycosis in peoj^e is 
a very rare disease, and but few cases are on record as having ooeurred 
in this country. If there were any great danger of its being ocmimuui- 
cated by the flesh of affected animals we should certainly expect that 
it would be more frequent. 

Prof. Crookshank, in the course of an exhaustive review of our 
knowledge of actinomycosis, published in the annual report of the ag- 
ricultural dei)artment, i)rivy council office, on the contagious diseases, 
inspection, and transit of animals for the year 1888, says by way of 
conclusion: 

The successful trftnsmission of actinomycosis from man to bovines suggests ioter- 
commnnicability, but the negative evidciico as to infection of man ixom bo^iIleB 
supports the view that the disease is derived from some source which is common to 
both species. (S. C, p. 115.) 

In summing up the evidence as to the source of the disease in man 
he says: 

Many interesting obserN^ations have been made upon, the origin of this disease in 
mau. Two cases have been recorded in support of the theory of direct infectioiL 
from the cow. Stelzner described a case of the actinomycosis in a man who had had 
the care of animals some of which had suppurating glands. Hacker had a case of 
the tongue in a man who had charge of cows, one of which had a tumor of the jaw, 
which he had opened. On the other hand^ Moosbrugger fonnd that out of 75 cases 
54 were in men and 21 in women, including 2 children. In 11 of these the occupa* 
tion was not stated^ In 33 their occupation did not bring them into contact with 
diseased animals. They were, for example, millers, glaziers, tailors, shop neople, 
and students. Only 10 cases occurred among farmers, peasants, and farm laijorers- 
In 1 case only out of the 10 had the patient been in contact with diseased animals. 

Out of the 21 women there were only 4 peasants, and none of them had been a«so- ^ 
ciated with diseaseil cattle. 

Infection by the flesh of diseased animals has also been discussed, but there is no 
evidence of the prevalence of the disease among slaughterers and butchers, who 
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v^ttld be particularly liable to it if flesh were a sonroo of inlectiou. The chaaiees of 
kfoction by ingestion are minimized by the flesh being almost always cooked. Ac- 
tinomycosis oconrs also in pigs, and pork is often eaten iu an nncookcd state, but 
Israel has pointed out that tliis may probably be excluded, as many of tlie cases oc- 
curred among strict Jews. 

'Hie evidence points to i^e disease originating in man and lower animals from the 
Bame source, and there is a very strong suspicion attached to cereals. This view is 
supported by important observations with reference to the part playetl l)y cereals in 
inducing the disease in Cattle, which have already been mentioned, and it gains 
additional support &em a case described by Soltmann, where the disease resulted 
from swallowing an awn of barley. A boy, aged II, accidentally swallowed an awn 
otHardeum murinum. He became very ill and suffered great pain behind the sternum 
extending over six intercostal spaces, and when opened the awn of barley v/as found 
ia the evacuated pus. The pain, however, continne<l and fresh deposits occurred, 
and when the boy was taken to the hospital the ray-fungus was detected. Possibly 
tiie spores of the fungus can be conveyed both by air and water. 

Friedberger and Frohner, in the last edition of their excellent 
"Treatise on the Special Pathology and Theia])eutics of the Domes- 
ticated Animals,^ l>nblished in 1892, give the following unbiased opin- 
ions, whick thej form from, the sdentific investigations made ap to the 
present time: 

Experiments to transfer the same to other animals have been made by several par- 
ties, but were always unsuccessful (Rivolta^ Bollinger, Seidamgrotzky, Perroncito, 
Jobne, Ulhnann, Bodemer, Bostrom). Cattle, calves, goats, sheep, wethers, hogs, 
dogs, cats, rabbits, guinea-pigs, did not snil'er after inoculation ; only in some cases a 
grannla^on, ontlined by inflammation, developed as the reaction of the organism 
acaiust the inoculated foreign bodies. The alleged positive results of inoculation 
of Ponfik, Israel, Rotter, and Hanau refer, according to Bostrom, only to inoculation 
material which remained and was encysted (encapsuled). It appears thiit the acti- 
nerayces fungus prodnces a pathogenic effect only in that eta^e of development 
reached in ooBnection with the beards of grain ; but when once introduced into the 
animal bc^y it is no longer transferable, because it immediately assumes involution 
forms (c^cification) a^r inoculation. The negative results of the inoculation ex- 
peaiments are qf great lmx>ortance for the solution of the (juestion whether or not 
a transmission of actinomyoosis oocnrs ftom animal to animal or from animal to 
man. Ail are of 1^ opinion that an hiiection of this kind does not take place 
(p. 585). 

Inspection of meaU — As already mentioned in the article on ^^Pathogenesis, " it 
must be considered as very improbable that the actinomycosis is a contagious or an 
uifections disease in the sense of its transmission from animal to animal or from 
animal to man. A case of infection of man from cattle affected with actinomycosis 
has never been observed which was free from all objections. At the most, such a 
trau«mission may be considered p^haps as possible from a theoretical standpoint, 
but not as probable. Eiq>eriencc is positive against the occurreii^'e of a direct trans- 
mifisiim. m© actinomycosis, therefore, in relation to the inspection of meat is by 
no means »o important as tuberculosis, even setting aside the fact that the former 
atoaUy repreaents only a local affection. The meat of cattle affected with actino- 
mycosis may be commercially disposed of without hesitation after the affected parts 
have becai removed ; it is objected to only in the rare cases of a generalized acti- 
nomycosis (p. 592). 

Ostertag, in his ^'Handbook of Meat Inspection,'' published ia 1892, 
says, a^r reviewing' the evidence at hand: 

According to this, we are hardly justified in assuming that the use of actinomy- 
eoiic organs as iood is injurious to health. At any rate, we must deny the possi- 
bility of this for the meat of actinomycotic animals. The acti^ity of the sanitary 
pelioe should tlierefore be restricted to the detection of all organs affected with 
acttnomycosis, and the withdrawal of .tiiem from the market as highly spoiled food 
pfodocti in proportion m the specifically changed portions can not be certainly 
removed. In isolated lesions in the tongue this will usually be possible, and is, 
farther reoommeaided., as the tongue is a valuable organ. In cases of generalization 
tiie whc^ animal is to be wiflidrawn from the market, because the generalization 
in actinomycosis seems to have an entirely atypical cause, and the detection of the 
tetal lesions (in the bone, in the depth of the muscles) is much leas easy than iu 
tuberculosis, in which the regular lymph gland affection answers as an excellent 
guide for the discovery of the diseased areas. 



Digitized by 



Googk 



128 REPORT OF THE BUREAU OP ANIMAL INDUSTRY. 

Prof. Thomas Walley, iu the second edition of his very thorough 
"Practical Gnide to Meat Inspection,'' published in 1891, says (pp. 
135-387): 

The malady affects man, and is in liim known as actinomvcoais hominiSf and while 
it has been transmitted by inoculation from man to the calf (Crookshank), bo far as 
I am awaie there is no direct evidence of the transmission of the disease from ani- 
mals to man. Nor indeed is such a contingency ever likely to arise, seeing that the 
vitality of the spores of the hyphomy cetes is much inferior to those of the pathoge- 
netic fungi, and that the changes produced by it in the organs attacked are so marked 
as to attract the immediate attention of even ordinary persons; and what is of more 
importance, the lesions of the disease are seldom localized, except in the pig, in the 
muscular tissue of the body. * * ♦ Although certain organs, such as the tongne, 
may be largely involved, there is not much accompanying fever or interference with 
the normal functions or with the nutrition of the blood, and any systemic changes 
that arise are due mainly to annihilation of the functions of the tongue, or of Sie 
particular organ involved, and as a result of this a state of poverty is induced. See- 
ing that the disease is rarely of a systemic nature, and that there is an absence of 
fever, the nutritive changes induced in the muscles are so slight as to do away, in 
the great majority of cases, with the question of nocuity of the flesh; but, notwith- 
standing this, if there is any evidence of malnutrition of the blood or of the flesh, 
the carcass should be condemned for human food and in every instance the affected 
organ or organs should be effectually destroyed. 

EXPERIMENT TO TEST THE CONTAGIOUSNESS OF ACTINOMYCOSIS. 

When the cattle affected with actinomycosis were placed under treat 
ment 21 healthy cattle were placed among them in the stables iu such 
a way that they would be most exposed to the infection of the disease. 
The healthy animals were tied between diseased ones, where they were 
obliged to eat food soiled with the discharges from the tumors, and 
where they could not but inhale the breath warm from the lungs. 
There would appear to be no way possible of making a more severe 
test, and yet after being in such proximity with diseased animals for 
four months not a single one showed signs of being affected either while 
alive or on post-mortem examination after they were slaughtered. 

DOES THE IODIDE TBEATISIENT DRIVE THE DISEASE, TO THE INTER- 
NAL organs! 

In a weekly agricultural journal printed in Chicago appeared a state- 
ment, under date of December 7, 1892, of the results of the post-mortem 
examinations made of the 80 cattle slaughtered on November 29. This 
statement was evidently inspired by tlie State veterinarian, or one of 
his assistants, as the post-mortem notes of each case as taken by these 
officials were given in full. In this statement occurs the following 
language : 

From the experiment just concluded we learn conclusively that io<Ude of potash 
has an effect upon cattle aiflioted with actinomycosis, and possibly that it may cure 
6imx)le cases characterized by glandular swellings or abscesses not attached to the 
bone. The general effect, however, is more of a dangerous than beneficial character 
as regards severe cases of lumpy-jaw, where suppurating tumors implicating the 
bones are noticeable about the head. Used in such cases iodide of potash apparently 
causes a superficial drying up of the suppurating sores which might lead the owner 
to believe that a cure had been accomplished, when, on the contrary, such external 
effects are no safe criterion of internal conditions. The post-mortem examination 
of animals so healed extemaUy developed serious trouble within, trouble that had 
evidently been carried by the blood and possibly driven inwards by the drug em- 
ployed. 

The question now is, Was there anything in the results of the exami- 
nation to justify the conclusion that there were more internal lesions 
than are usually found in animals affected with actinomycosis t So &x 
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from this being the case, there was a very much smaller proportion of 
the animals affected internally than was to be expected. The State 
veterinarian and his assistants are certainly the last people who would 
be expected to give the impression that a larger proiK)rtion of these 
animals were affected internally than is usually found. 

The following table is compiled from the reports of the Illinois board 
of live-stock commissioners for 1890. It shows the proiwrtion of un- 
treated animals which, were ibund affected in the lungs or abdominal 
organs: 



Bate of examination. 



Mar. n, 12, 1889 
Dec 6, 1889 

Ang.11,1890... 
Aug. 14, 1890... 

Total 



l^umber of , Number 

animalB | affected 

examined. • internally. 




Page of re- 
port •where 
recorded. 



By whom examined. 



17! 
27 



Dr. Baker. 

Drs. Caeewell, Scott, Williams, and 

Page. 
Dra. Baker and Uuffbcs. 
Do. 



Fully 76 per cent of these animals w6re, therefore, affected in the 
lungs or abdominal organs. Now, taking tne notes of the State vet- 
erinarian as published in the paper above mentioned, we find ihat 
they admit 55 of the animals had actinomycosis at tbe time of slaugh- 
ter, while they found lesions of the lungs and abdominal organs in 
only 23; that is, turning all the facts so that they will bear as 
much as possible toward this view that the iodide treatment tends to 
develop the disease internally, we find that, of the 5o affected animals 
which had been treated, but 42 per cent were affected internally, as 
against 76 per cent found with untreated animals by the State veteri- 
narian and his assistants. 

This, however, is not a fair statement ofthe case, because 80 animals^ 
every one of which had the disease before treatment, were examined,, 
and of these only 28| per cent were found affected internally at the 
time of slaughter. And this is taking the statements of men who were 
doing everything in their power to disparage the results of the experi- 
ment and make it appear valueless. 

As a matter of fact, the statement referred to, which was printed from 
the notes of the State veterinarian, does not corresi)ond with the rec- 
ords of the Bureau insi)ectors. Dr. Norgaard dictated a record of the 
condition of each animal as examined to a stenographer, as the exam- 
ination was made, and this record is the only accurate one that exists. 
From this of&cial record it appears that seventeen of the animals re- 
ported by the State veterinarian to have internal lesions of actinomy- 
cosis did not have such lesions. Some of them had small nodules along 
the intestinal walls, which are common in healthy cattle, but when 
these were examined microscopically they were shown not to be affected 
with the actinomyces. There are several other cases reported with 
internal lesions, the numbers of which do not correspond with the num- 
bers of any of the cattle slaughtered. There was evidently an error in 
printing the numbers of these animals, and I ain unable for that reason 
to compare the notes with those made by Dr. Norgaard. Taking the 
examination made by Dr. Norgaard, therefore, as a basis for calculation^ 
we find that among the 80 cattle killed on November 29 there were 
but 4 which showed internal lesions caused by the actinomyces fun- 
gus. As 20 additional animals were killed and examined on Decem- 
ber 2^ in none of which any trace of internal lesions wcas found, the 
8152 9 r^ T 
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result was tbat in the 100 animals first slaughtered but 4 per cent 
showed evidence of the disease having affected the internal organs lo- 
cated in the thorax and abdomen. 

The proportion of animals affected internally was very much less tbjMi 
was expected, and it i^ conclusively demonstrated by this fact that the 
iodide of potassium reduces the proportion of internal lesions and that 
it has fully as wonderful an effect on these as it has on the external 
lesions. This is precisely what we should expect from internal aud 
constitutional treatment. If the remedy had been applied externally 
and caused the tumors to heal from the surface, there might have been 
some reason for anticipating a change of the seat of disease from ex- 
ternal to internal organs. Being, on the contrary, administered inter- 
nally, the remedy penetrated the whole organism, acting upon the in- 
ternal organs at the same time as upon the external tumor, and the 
eff'ect was not only to prevent the extension of the disease, but to cure 
any manifestations of it which may have existed in the interior of the 
body. 

It can not be stated too emphatically nor repeated too often that the 
State veterinarian and his assistants carried out their examination with 
the determination to disparage the results of the experiment. Every 
inch of the intestines and every portion of the internal viscera were 
scrutinized in the most deliberate and anxious manner. The least 
abnormal sign, tKough it affected tissue of no greater magnitude than 
the head of a pin, was set down as a serious internal lesion caused by 
the actinomyces. Inspection of Dr. Norgaard's notes will show that in 
a number of cases these lesions were examined microscopically and 
were proved to be free from the actinomyces germs. Anyone who 
examines the intestines of healthy cattle will find in their walls, in a 
considerable proportion of cases, such small tumors, which have not 
the slightest effect upon the health, and which in many cases are caused 
by animal parasites. To set these down as internal lesions of lumpy- 
jaw is to show either deplorable ignorance of the subject or deliberate 
falsification of the facts. 

On January 23,1893, the Secretary of Agriculture informed Qovemor 
Altgeld that the cattle remaining in the experiment were ready for 
slaughter, and requested the removal of the quarantine for that pur- 
pose. The governor immediately replied by telegraph that he had 
directed the'board of live stock commissioners to permit the removal of 
the animals. 

The 85 animals which had been under treatment were slaughtered 
on January 27 and 28 at Hess Brothers' slaughterhouse. There were 
present, besides the Chief of the Bureau of Animal Industry, the fol- 
lowing members of the Bureau force: Dr. A. D. Melvin, chief meat 
inspector at Chicago; Dr. W. S. Devoe, chief inspector for Kew Jersey; 
Drs. V. A, Norgaard and L. R. Baker, meat inspectors at Chicago; Dr. 
M. R. Trumbower, State veterinarian of Illinois, and the inspectors of 
the Chicago deiiartment of health. 

The number found on post-moilem examination to be cured was (y8^ 
or 80 i>er cent of the whole number. Of the 17 condemned as not cured 
there were internal lesions of actinomycosis in the lungs of three. 
About 4^ per cent of this lot of animals, therefore, showed internal 
lesions. 

Of the whole number under treatment, which were killed and exam- 
ined, viz, 185, there were found to be cmed 131, or about 71 per cent. 
The number showing internal lesions was 7, or 3.8 per cent of the ani- 
mals in the experiment. 
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This result is extremely gratifying, and proves that a large propor- 
tion of the advanced cases of actinomycosis are curable by the internal 
administration of iodide of potassium. If taken in the early stages of 
the disease, there is no doubt that S5 or 90 i>er cent would yield to this 
treatment. 

THE COST OF TEEAT5IENT. 

It has been repeatedly stated by those who have opposed the De- 
partment in its effort to relieve the cattle owners fix>m the injustice 
which has been practiced upon them at Chicago, by giving them a spe- 
cific treatment for this disease, that farmers can not aflbrd to use a 
medicine for this purpose which costs $3 a pound. Let us examine this 
statement in the light of the facts. 

The result of the experiment shows that about two-thirds of the 
hunpy-jaw steers which come to the stock yards can be cured. It they 
were taken in an earlier stage of the disease the proportion would be 
much larger. Taking, however, two- thirds as a basis of calculation, we 
will see what would be the result on twelve animals averaging 1,200 
pounds in weight. If 8hipi>ed without treatment and condemned they 
would t)ring $9 i)er head, or $108 in all. If treated with the same suc- 
cess as the animals in the Department's experiment, there would be 
8 cured ones, which would bring not less than 4 cents per pound in 
good flesh, or $i8 per head. This would amount to $384 for 8 head, to 
which should be added $36 for the 4 not cured, making a total of 8420 
receipts as against $108 if not treated. The medicine does not cost 
over 7 cents for each day it is administered, and no animal should receive 
over 1 pound in all. Taking the largest figures and the medicine for 
treating 12 steers would cost $36. Deducting this from $420, we hare 
remainyig $384, a gain of $276 in all, or $23 per head over what would 
have been received if the cattle were not treated. It must be plain to 
every experienced cattle feeder that there is no other known medicine, 
nor indeed any kind of food, which can be given to his animals with a 
prospect of such returns for the money invested. 

It is difficult to understand the motive which will lead men to make 
such absurd objections and such incorrect statements in regard to a 
discovery which must prove of such incalculable advantage to the 
farmer without in the least injuring any other class of our citizens. It 
appears, however, that certain parties have committed themselves so 
irrevocably to the position that actinomycosis is a dangerously conta- 
gious and incurable disease that they are willing to go to almost any 
length to prevent the overthrow of this theory. The action of the Uli- 
nws live stock commissioners, for instance, made it difficult to obtain 
cattle for experiment. They quarantined the cuttle in the stock yards 
so that until the governor interfered they could not be taken to the 
stable for treatment. After the cattle were taken to the stables they 
were again put in quarantine until the governor ordered them released 
for a second time. Incorrect reports were sent out apparently on au-^ 
thority of the board, giving the impression that the results were less 
favorable than was actually the case. Other statements were made as 
to the proportion of isolated cattle condemned by the board, and as to 
the proportion affected internally, which are at variance with the rec-' 
ords given in the printed reports ; and after the quarantine was removed 
from the cattle under experiment it was again imposed on December 
31, when the results of the lirst killing became known. If these several 
actions were not taken in the first place with a view to preventing the 
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exi^eriment being made, and afterwards to disparage the results ob- 
tained, and to delay the completion of the test, it is impossible for me 
to explain them on any other hypothesis. 

SUCCESSES OBTAINED BY INDIVIDUALS WITH THE IODIDE TREAT- 

3IENT. 

A considerable number of cattle-feeders have tested the treatment of 
actinomycosis with iodide of potassium, and their results, so far as re- 
ported, have been remarkably successful. Below are given some of the 
letters re<5eived : 

Bradford, Stark County, III., Xovembor 21, 189S, 
U. S. Department op Agriculture : 

In October I received a circular giving treatment for actinomycosis. I tried it on 
3 head of cattle, and it -worked to a charm. I told other cattlemen, and eeveral have 
tried the treatment. All are weU satisfied but one, who informs me that he could 
see no change. His steer was very bad. The 3 I treated had not fully developed, 
and the veterinarian could not operate at the time. I therefore commenced treat- 
ment, and all sweUing of the throat disapi>eared. 
Yours, truly, 

R. W. Phelps. 



Van Buren, III., Norembcr ££, 1892. 
Bureau of Animal Industry, 

Washington, D. C: 
I treated 3 3-year-old feeding steers according to the advice contained in your 
circular of October 10, 1892, for actinomycosis, or lumpy-jaw, with iodide of potas- 
sium. One had a lump under the ear; one on the jaw, and one under and betwewi 
the jaws. The first was 3 inches in diameter: the second about 3^ by 6 inches long, 
and the third about 5 inches in diameter. I commenced with 2 drams daily, and 
increased to 3 drams for twelve days, when the first named was entirely cured. I 
then gradually decreased to 1^ drams, and at the end of sixteen days the second was 
cured, the third being cured on the twenty-first day. The 3 head were all slaugh- 
tered at Chicago thirty-five days from commencement of treatment. 
Yours, very respectfully, 

L. A. Keenb. 



Welton, Clinton County, Iowa, Xovember 26, 1892, 
Dr. D. E. Salmon, 

Chief of the Bureau of Animal Industry: 
I received a circular from your Bureau on October 18, with instructions for the treat- 
ment of lumpv-jaw in cattle with iodide of potassium. The cow I treated is 4 years 
old, and was bought at a sale for a trifle on account of her jaw. I thought I could 
cure it with corrosive sublimate, but failed. The jaw had been affected for a year 
before I began the iodide of potassium treatment. I had it lanced several times, 
and for two months it had been running almost constantly. I began the treatment 
on October 22, and gave 1^ drams every morning for ten days, then every alternate 
morning for a week, and the lumps are gone and the sore healed up. The cow now 
appears to be beginning to thrive. In this case, and it was a radical one, the treat- 
ment has been a positive success. 

Respectfully yours, 

John Howat. 



King Center, Mo., December 2, 1892, 
DEAR Sir : I have been reading of your experiments with iodide of potassium. I 
would like to tell you of my experience with it. I have been treating "big-jaw" 
with it for more than a year, and have cured more than twenty cases. * * • 

A. J. WUEATLKY. 

Hon. J. M. Rusk, 

Secretary of Agriculture, Washington, D. C, 
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t 

Creston, Iowa, December 5, 189B, 

Dear Sir : I tried your remedy for lumpy-jawod cattle on 5 steers out of my herd, 
and it lias proved successful iu each case. 

Daniel D. Dorn. 
Hon. J. M.. Rusk, 

Secretary of Agriculture, 



Warsaw, Ind., December 19, 1892. 
Dear Sir : Some two months ago I asked the Department for a bulletin on '4umpy- 
jaw." I had a 2-year-old Durham heifer with a lump on her jaw the size of a small 
lien's egg. I purchased 1 ounce of the prescribed remedy, iodide of potassium, 
divided it into eight portions, and gave as directed, in bran. I saw no change ex- 
cept tiie softening of the tumor. I oought another quantity, and after a rest of a 
week gave it in the same manner. The lump has disappeared, except a small cal- 
lous. The animaFs eyes became weak, which is the only change I could see. The 
last ounce of the remedy I gave in seven doses. I think the heifer is cured of the 
ailment. 

Yours, 

A. T. Cook. 
Dr. D. E. Salmon, 

Bureau of Animal Industry, Washington, D. C 



Algona, Iowa, December 18, 189£, 
Dear Sir: I cured 2 lumpy-jaw heifers, a 3-year old and a 2-year old, giving each 
1 ounce of iodide of potash, iu six doses, two months ago, and as yet there is no 
sign of a return of the disease. 
Very respectfully, 

B. W. Barrett. 
Hon. J. M. Rusk, 

Secretary of Agriculture, 



KiANTONE, Chautauqua County, N.Y., January 2, 1893, 

Dear Sir: Some time ago we wrote you, asking if the Department had ever made 
an investigation of the lumpy-jaw in cattle, and we received in reply a circular con- 
taining the iodide of potassium remetly, and asked us to report results. We had 
two cases. 

No. 1, a cow in milk, was taken in July. Had four different sores that discharged 
matter previous to treating her with this remedy. A local veterinarian had advised 
killing her. One of the sores has entirely healed j the other three are greatly dimin- 
ished m size. Her flesh has dropped off until she is getting quite thin, and is at the 
present time and has been for .the last three weeks, very stiff. Her eyes discharge 
very badly ; nose but little, and the outer skin looks as if some one had poured her 
hair full of the coarsest bran. Her appetite is as good as any cow we have. 

No. 2, a cow also in milk when taken, but dried off since. She was taken about 
middle of November, one bunch only. It did not discharge until broken by halter 
pulling on it. Had treated her ten days. The matter discharged was white, with 
a yellowish cast, and was very thick and sticky. She discharged from the nose 
very badly, and also from the eyes, but the outer skin cleaving off was hardly no- 
ticable in this case. She did not drop off in flesh, nor did she show any stift'ness. 
The sore has greatly diminished in size, and think we will have to give her no more 
medicine, as all that remains is apparently dead flesh, and does not seem sore. We 
are highly pleased with the remedy so far. 
Yours, truly, 

S. Spencer «fe Son. 

Hon. J. M. Rusk, 

Secretanj of Agriculture, Washington, D. C. 
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Vine Hill, Conn., January S7, 1803, 
Patient, thoroughbred Guernsey; age, & years; calved July 11, 1892. Observed 
bunch on left upper jaw November 1, 1892. At this time enlargement was about 
size of two fists, and very firm. Herdsman then reported to me he had observed 
swelling in August, 1892. For four days after November 12, administered 2 drams 
iodide of potassium twice daily. One week later repeated same doses for same 
period of time. From November 30, for seven days following, cave 2 drams once 
daily. About one week thereafter administered 1 dram once daily for ten days. 
From November 12 the swelling rapidly increased in size until November 27, when, at 
about the size of a man's head, it broke. In a few days indications of resolution set 
in, and for the past six weeks she has, to all intent and purpose, appeared to be per- 
fectly recovered. At this date, the seat of attack is barely visible. The cow's ap- 
petite improved shortly after receiving first dose of the iodide, and milk secretion 
also increased. 

F. H. 8TADTMUKLLKR, 

One of the managers of the Vine Hill and Eidge farms, West Hartford, Conn, 



FoNTANA, Miami County, Kaxs., February 1, 189$, 
Dear Sir: I have tried iodide of potassium for the cure of lumpy-jaw in cattle on 
12 head, as prescribed under the treatment made by your direction at Chicago. Nine 
head are entirely well; 3 need further treatment. Five head, with large, lumpy 
jaws, would have been worthless without the iodide cure. The balance might have 
got well without it, as they had only bad lumps. I have full 400 head of cattle this 
winter, and will not have a worthless steer amongst them. The experiment made 
bv your direction has saved me $200 or $300. John Shean lost 10 out of his herd of 
100 head from lumpy-jaw. He then tried the iodide of potassium remedy on two 
very bad cases, and cured them. I know lumpy-jaw can be successfully treated by 
farmers and feeders with iodide of potassium. Accept my thanks for the interest 
you take in the welfare of farmers. 
Respectfully, yours, 

Fred. Mathews. 
Hon. J. M. Rusk, 

Secretary of Agriculture, Washington, D, C, 

Mr. J. W. Wampler, a stock-breeder of Brazilton, B^s., in a letter 
recently published in the Kansas Farmer, says: 

I will tell you all I know about curing lumpy-jaw in cattle. Last summer I saw 
an account in some paper that Secretary Rusk wanted 300 head of lumpy-jawed cat- 
tle to experiment on, and he thought he could cure them. I wrote him to send mo 
his remedy, and I would experiment, too, as I had three of my own, badly diseased. 
In a few days I received his answer, and also the remetly, and how different cattle 
had been treated. 

The remedy is iodide of potassium. It costs 30 cents per ounce here in Girard, 
and 1 ounce will cure one animal if the disease has not gone too long. The longer 
the disease has run, the more of the iodide of potassium it will take. I use 1 dram 
in 1 pint of fresh water. It dissolves readily if well pulverized. This much I ^ve 
to each animal every morning. Don't mix any more tnan you use each day, as it is 
better while fresh. Place a good leather halter on the animal and draw its head up 
b}' placing the strap or rope over something above. Place a cow bom in its tnonth, 
then pour the medicine through. Repeat every morning unless the animal gets to 
running too much at the nose, so much that it interferes with its breathing, then 
stop a day or two, and commence again, and so on, until the animal is weU, which, 
if the disease is not too old, will be in ten or fifteen days. 

I have a fine heifer that was ba<Uy affected for over a year. The lump on the left 
side of her head was half as large as her head, and had become honeycombed and run- 
ning. I fed her 5 ounces and then quit, thinking the disease had gone too far, and 
let her run, thinking I would kiU her and drag her away. We were busy sowing 
wheat, and did not notice her for some two weeks. I then went to look at and 
arrange to kill her, as I did not want her to be with the other cattle, but was sur- 
prised to see the lump half gone and the remainder soft, and it has l)een going away 
ever sinoe, and now sne is well. 

I cured two steers, also, that had not run so long. One I fed 1 ounce and the 
other about 2 ouncee. I told a neighbor who had three baiUy diseased. He cured 
them all. Another neighbor cured three. Another had one that was fat, but had a 
lump on jaw. lie tried to sell it to a shipper, but he would not take it for a gift. 
He tried the remedy, and in two weeks she was well. He sold her and she went to 
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Kansas City, passed the inspection, went on the market, and he got a good price 
for her. 

Don't get Beared if they ran at the eyes and noae and the outer coat of skin peels 
off, like the hair was fall of bran, for this is characteristic of the effects of the iodide. 
The cattle will fatten while under treatment, and so much better and faster after- 
ward, that I am convinced that it would pay to treat all cattle to about 1 ounce to 
purify the blood and system, especially those put up to feed. 

I bare given to others that I have not heard from yet, except one that had two 
steers diseased. I saw him the other day, and asked him how he succeeded in cur- 
ing the lumpy-jaw f He said he h^d bought the medicine and laid it up in the 
kitchen cupboard, and it was there yet. So you can see his cattle have the lumpy- 
jaw yet. 

Tell the people not to buy the medicine unless they intend to use it, and use it 
ri^ht and regular. I will give anyone all I know about curing lumpy-jaw if they 
will write me, inclosing stamp, and not charge anything, feeling that what is good 
for me is good for my neighbors. 

The report of Dr. V. A. Norgaard is hereto appended. 



REPORT OF DR. V. A. NORGAARD, INSPECTOR IN CHARGE. 

Chicago, III., February^, 1893. 
8ib: I have the honor to submit herewith « report upon the results of experiments 
in the treatment with iodide of potassium of cattle affected with actinomycosis. 
Tery respectfully^ 

Victor A. Norgaard, 

Veterinary Inspector, 
Dr. D. E. Salmon, 

Chief Bureau of Animal Industry, 



THE MEDICINE. 

It has already been mentioned that the medicine nsed in treating 
actinomycosis is iodide of potassium. This is a common drug and may 
.be obtained at any drug store, the price being about $3 per pound. 

AU the iodine salts have a faint antiseptic power, which is produced 
by the iodine getting free under a prolonged influence of various or- 
ganic substances. A 5-per cent solution of iodide of potassium will 
render tuberculous sputum inactive in about twenty-four hours. 

Iodide of potassium has a strong absorbing eftect when given in- 
ternally, especially on all pathological accumulations of cells. In con- 
nection with protoplasm, carbonic acid and water, the iodine will be- 
come free and combine with the cells in the pathological product, which 
will decrease their vital power and accelerate their absorption. It 
still remains to be explained in what that specific effect consists which 
the iodine salts have on the actinomyces fungus. Several prominent 
authorities have investigated the subject, but all have given a difterent 
explanation. Kocard succeeded in cultivating actinomyces in gelatine 
containing 1 per cent of iodide of potassium, but this proves nothing, 
as the salt in this case will remain unchanged, and in that form has 
not even a slight antiseptic power. It is not necessary, however, that 
the iodine should have a specific influence on the fungus to produce 
that remarkable eflfect which the dcug evidently exercises on all acti- 
nomycotic new formations. This effect may siuiply be attributed to 
the strong absorbing power which iodide of potassium exercises on all 
pathological neoplasms and waste products. The colonies of actinomy- 
ces, wlien living and possessed with regenerative power, are always 
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imbedded in a small amount of liquefied tissue surrounded by a wide 
zone of inflammation. When an actinomycoma consists exclusively of 
granulomatous tissue and connective tissue the fungus is dead, or at 
least dying (Bostroem). 

It will therefore be understood that the liquefied tissue surrounding 
the parasite under the influence of the administered iodide of potassium 
will be absorbed, the soft granulomatous tissue when partly deprived of 
the necessary pabulum by absorption will undergo a degenerative met- 
amorphosiS; and the round cells be converted into spindle cells, and the 
whole actinomycoma in this way will be turned into an inert mass of 
fibrous tissue, inclosing the dead calcified actinomyces tufts. 

The yellow pus-like substance in which the living actinomyces is al- 
ways imbedded is not true pus, though it has that appearance, but is 
merely the product of a degenerative metamorphosis (necrobiosis). 
True 13US must contain pus corpuscles and specific pus-producing mi- 
cro-organisms (pyogenic cocci and bacilli) (Bostroem). 

Where iodide of potassitim is administered in medium doses for any 
length of time it will affect not only the diseased parts, but the liber- 
ated iodine will combine with the normal cells in the body and produce 
a series of symptoms called iodism. This consists of a general emacia- 
tion, shrinking of tlie fat, atrophy of lymph glatids, and of mammary 
glands, in connection with a chronic catarrh of nose and conjunctiva, 
and desquamation of the epidermis. When given in overdoses it will 
produce a catarrh of the stomach and intestines, and even cause hem- 
orrhages. The manure will get dry and hard and coated with thick 
mucus, or eventually with blood. All these inconveniences, however, 
are easily avoided when the medicine is given in proper doses, care be- 
ing taken that the animal gets plenty of nutritious and easily digesti- 
ble food. It is not, however, advisable to administer iodide of potassium 
to milch cows, as it will reduce the milk secretion considerably or stop 
it altogether. Furthermore a great part of the drug is excreted through 
the milk, making it unfit for any use. When administered internally 
the drug permeates aU the tissues in the body, even the muscles and 
bones, but it is, however, rapidly excreted again, esi)ecially through the 
urine and milk. 

In treating actinomycosis in cattle with iodide of potassium the dose 
should never exceed one gram (J dram) for every hundred pounds live 
weight, the proper dose being from 8 to 12 grams (2 to 3 drams) ac- 
cording to the size of the animal and the extent of the lesion. This dose 
may be given from five to six days, when the animal will show shght 
symptoms of iodism, viz, discharge of thick mucus from the nose and 
excretion of tears. The manure will become rather dry, but that is 
easily repaired by giving a dose of glauber salts and some bran mash. 
This will restore the appetite, and two days after the last dose is 
given the animal will be ready for another week's treatment, and so 
on until a cure is effected. If these precautions are taken no ill effect 
will result from the treatment, and if properly fed the animal will gain 
in condition uninfluenced by the medicine. There is, however, a great 
difference as to the individual effect of the medicine on animals, but 
any farmer who takes an interest in seeing his stock doing well will 
easily perceive when it is time for him to stop and give the animal rest 
for two or three days. 

The medicine is best administered dissolved in water and given by 
means of a slender, long- necked bottle, for example, a common Rhine- 
wine bottle. One dose of medicine is dissolved in about a pint of 
watery the steer is seized by the nose to hold up the head, and the con- 
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tents of the bottle are emptied into the mouth without fixing or securing 
the tongue in any way. 

Where a man ha« several head of lumpy-jawed cattle to treat they 
may not be of the same size, and therefore will not require the same 
dose of medicine. As the farmer or breeder is not usually in possession 
of a pair of scales sufficiently fine to weigh off such small doses as 
required, the most convenient way is to have the medicine, which is 
easily dissolved, prepared in a concentrated solution of the strength 
1 to 2 (2 drams of the solution to contain 1 dram of iodide of potas- 
sium). The drug must be dissolved in distilled or rain water, as other- 
wise a precipitate will form from the salts present in common water. 
With such a concentrated solution and a measuring glass it is easy to 
measure out the exact dose for every animal and j>o\\t it into the wine 
bottle, half filled with common water. 

EFFECT OF IODIDE OF POTASSIUM ON THE DIFFERENT ACTINOMY- 
Cd*riO NEW FORMATIONS AND THEIR TISSUES. 

To give a detailed description ofthe various forms under which actin- 
omycosis appears in cattle is not necessary here, as there is an abun- 
dance of literature on the subject. It shall only be mentioned that, 
from a therapeutic standpoint, we may divide them all into two classes: 
(a) those wheie the bones are involved, and, (6), those where only the 
soft tissue has become affected. 

Of the 150 head experimented on^ about sixty had lesions where the 
bone was affected. These may again be divided into two classes : first, 
where the lesion is located on the lower jaw, which is by far the most 
common, and, second, those Avhere the facial bones and upper maxilla 
have become affected. In both cases the lesion has been produced by 
an invasion of the germ, by means of a spikelet of barley or some 
other stiff vegetable particle, on which the germ has vegetated in na- 
ture. No other satisfactory explanation of the infection has been given 
80 far, whether the invasion occurred through a decayed tooth or 
through some abrasion in the mucous membrane in the mouth, on the 
tongue, or in the pharynx* Bostroem has examined thirty-two cases 
of actinomycosis in the jaw bones, minutely, and in every case he found 
some vegetable particle located in the socket of the decayed molar, or 
in the gums, or even as deep as in the center of the swollen rarefied 
bone. Where the tongue is affected these foreign bodies may be found 
in almost every one of the nodules, and a microscopical examination 
will show them to be closely covered with actinomyces. In five ca^es of 
actinomycosis in human beings, this authority has tradfed the infection 
back to the same origin, and thereupon advises people who may have 
that habit not to chew a piece of straw or to put grain, especially 
those kinds which are armed with a spikelet, in their mouths, as he 
feels satisfied that this is the only way in which an infection can take 
place. 

Where the lesion has only affected the soft tissues, the most common 
appearance is in form of a hard, round or egg-shaped tumor, lying 
loose in the connecting tissue under the skin, usually in the submaxil- 
lary, sublaryngeal, or parotid region. The tumor may vary in size 
and character, ranging from a walnut to a child's he^d and from being 
hard and solid to soft and fluctuating. In almost all cases, bony or soft, 
the skin that covers the tumor or swelling is more or less indurated - 
and may on the large bony swellings obtain a thickness of 2 or 3 
inches. These fibrous indurations, however, show a pronounced in- 
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clination to shrink where iodide of i)otassiiim has been administered 
for some time, and will, in most of the cases, disappear altogether, 
leaving the skin in its natural condition. 

The first step toward a medical treatment of actinomycosis was when 
M. Thomassen, of Utrecht, in 1885, announced that he had successfdlly 
treated actinomycosis in the tongue of cattle by giving iodide of potas- 
sium internally and applying tincture of iodide to tJie ulcers on the 
tongue, which he first scraped. Since then this experiment has beeu 
repeated all over Europe by many diiferent authorities and practition- 
ers, with similar success. This lesion, however, is very seldom seen in 
this country, but seems to be rather common in Germany and certain 
parts of England. Of all the cattle in this experiment, not one had 
actinomycosis in the tongue, and the inspectors in the stock yards have 
only seen it two or three times. The reasonfor this may be that actinomy- 
cosis in the tongue has a comparatively acute progress, and that an 
animal so affected rapidly loses in flesh if medical treatment is not 
adopted. !N"ow we know, however, that we can always master a case 
like this, even if the tengue is swollen to such a size that it protrudes 
from the mouth and is as hard as a board. Give 10 grams (2^ drams) 
of iodide of i)otassium a day, in the above-described way, care being 
taken to give the animal time to swallow the medicine, as deglutition 
is impaired considerably by the hard and swollen condition of "the 
tongue. Feed the animal gruel and other fluid food, with a bottle 
if necessary. In ten io twenty days the tongue will regain its natural 
size and condition and the animal be enabled to eat hay. 

Though none of the cattle in this experiment had the lesion in the 
tongue, several of them had it in the mucous membrane in the mouth, 
especially on the inside of the lips, but not to any great extent. It ap- 
pears as small, flat tumor formations, the size of a dime to that of a fifty- 
cent piece, of a reddish-gray color and only protruding a little over 
the surrounding parts. They will shrink and disapi>ear completely in 
about two weeks when medicine is administered regularly. 

When a medium dose of iodide of potassium has been administered 
from three days to a week, symptoms of iodism will appear, and at the 
lapse of two or three weeks a desquamation of the epidermis will take 
place, esi>ecially on the neck, shoulders, and rump. But there are 
many exceptions. Some animals will show only a slight catarrh of the 
nose and none of the conjunctiva, while the desquamation will not take 
place before a month or six weeks, or may not occur at all. Several of 
the steers experimented upon showed under the whole treatment not a 
single epidermic scale on thcrr body, even if the dose of medicine was 
increased up to 15 grams a day. They would get a catarrh of the in- 
testines, with constipation, but show no external symptoms of iodism. 
Such an insusceptibility of the constitution usually extends to the ac- 
tinomycotic lesions, which would remain almost unaffected or only im- 
prove slightly. There are, however, also exceptions here, as one steer 
with a large tumor in the sublaryngeal space was almost completely 
cured without showing any epidermic desquamations. 

INDIVIDUALS WHICH SHOW THE MOST PRONOUNCED SYMPTOMS OF 
IODISM WILL IMPROVE THE FASTEST. 

The effect of the medicine is rarely alike in two individuals, even if 
they are affected exactly the same way and to the same extent. The hard 
fibrous tumors lying loose in the connective tissue under the skin will 
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require a treatment of from three to six weeks \rith proper intervals, 
according to their size. But in many cases a tumor the size of a child's 
head will shrink and disappear faster than a similar one located on the 
same place in an animal of the size and condition, but with the tumor 
onljr as large as a goose egg; the former will show a pronounced iodism, 
while the latter will show little or none at all. 

When one of these loose fibrous tumors becomes fluctuating and is left 
alone, it will break open after a while and a comparatively small amount 
of pus will be evacuated. The pus cavity will rapidly fill up with the 
soft granulomatous tissue characteristic of actinomycosis, and when it 
is fuU it will grow out of the opening like a mushroom and form a 
granuloma, wMch will increase in size very fast as long as the supply 
of nutrition is abundant, after which the surface will begin to ulcerate. 

If the treatment is commenced at this time, say with a daily dose of 
10 grams of iodide of potassium, the rule is that the ulcerating sur- 
face of the granuloma will dry up and the granuloma itself will grad- 
ually shrink, apparently as if it were dramv^n in through the same hole it 
had grown out of. Then the fibrous parts of the tumor will commence con- 
tracting until the whole tumor has disappeared, leaving a small white 
cicatrix where the granuloma was. But here there are also exceptions. 
In some cases the granuloma may remain unaffected, while the fibrous 
parts begin to shrink first, and after awhile the granuloma will become 
dry, shrinking slowly, but not disappearing completely, although the 
actinomyces are killed or rendered ineffective by the treatment. 

When the disease affects the bony parts, the periosteum will become 
covered with thick layers of connective tissue inclosing centers of soft 
granulomatous tissue, and when it penetrates into the internal parts 
the bone will increase in bulk in two different ways, either by a rare- 
fying granulating ostitis or by an ossifying periostitis. The invading 
germ will cause an irritation, which will be followed by a formation of 
granulomatous tissue in the cancelli of the spongiosa and in the Haver- 
sian canals. The bony plates of the former and the walls of the latter 
will be destroyed and replaced by large pockets, or alveoli, filled with 
soft granulomatous tissue and with a creamy, viscid, pus-like mass, con- 
taining numerous actinomyces. 

The proliferating granulomatous mass will finally penetrate the sur- 
face of the bone and infiltrate the covering tissues, and at last break 
through the skin, which will become thi(*k and indurated and form a 
bulky fibrous wall around the fast-growing granuloma. The picture 
here described is that frequently seen on the lower maxilla. These 
tumefa<;tions may attain enoirmous dimensions, and even reach the size 
of a half-peck measure, with granulomas 6 to 8 inches in diameter. 
Several si)ecimens of this kind were included in the experiment, though 
such extreme cases practically never will be submitted to treatment. 

Nevertheless, the effect of the medicine by far exceeded the expecta- 
tions. With a few exceptions, they all showed wonderful improvement. 
Under the effect of a 12 to 15-gram daily dose, those large fetid ulcer- 
ating granulomas would dry up and shrink, most of them disappeariiiig 
altogether, only leaving a white contracted cicatrix, while the fibrous 
parts of the tumefaction would become thinner every day and finally 
leave the swollen bone directly covered by the muscles and the skin. 
The post-mortem examination of these bony tumors revealed similar 
improvements. An incision through them showed the internal parts 
to. be spongy, but the alveoli and pockets only contained very little 
granulomatous tissue, and this was not soft, but of a more elastic and 
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dense character, and only contained calcified actinomyces. In many 
of them no pus was found at all, while others contained small quanti- 
ties. This remarkable improvement was seen in all those cases where 
the iodide of potassium had caused a well-pronounced iodism, while in 
those cases where the medicine had a less pronounced effect the im- 
provement was equally smaU and quantities of pus and soft tissue 
could be found in the alveoli. ^ Similar to the loose-lying tumors, the 
medicine may in these cases have a stronger effect on eitl^r the granu- 
loma or the fibrous parts of the tumefaction. The first is the most 
common, but in a smaller number of cases the medicine takes effect 
exclusively on the fibrous pai-ts, making them shrink so rapidly that 
the thick fibrous wall surrounding the granuloma contracts to such an 
extent that the whole granuloma is expelled, partly by force and partly 
on account of obstructed blood circulation. 

There is no doubt that these results, obtained by a treatment which 
in no case lasted more than seven weeks and as an average not exceed- 
ing five weeks, permit us to say that in iodide of potassium we have 
found a valuable remedy in treating actinomycosis. 

It now remains to decide which cases will prove of financial value 
for the farmer and breeder to treat, and this partly depends upon the 
facility with which the administration of the medicine can be per- 
formed. The amount of medicine used in a single case, ought never to 
exceed 1 pound, equal to an expense of $3. We suppose any st^er will 
be worth that much. If the affected animals are being kept in a sta-' 
ble, as, for instance, in distilleries, the trouble about giving the medi- 
cine amounts to nothing. But where the animals are running loose in 
a pasture and there is no convenient place to tie them up it is no easy 
matter to catch them and secure them every day while the medicine 
is given. On ranges and similar places, where several hundred head 
of cattle are kept, the easiest way is to keep the affected cattle in a 
large pen, in the one side of which is built a narrow chute, into which 
the cattle can be driven one by one and treated. Such a chute may be 
constructed out of a few solid boards without much expense. To ad- 
minister the medicine in the drinking water is not advisable, as it is 
then rather difficult to control the right dose. The cattle will not drink 
a pailful of water with a dose of iodide of potassium, except when they 
are very thirsty. 

As to the different lesions, it has already been said that when the 
tumor is not connected with the bony tissue, but is lying loose in the 
connective tissue under the skin, a favorable result may be exi)ected 
in from two to five weeks, according to the size of the tumor and to 
the susceptibility of the individual toward the effect of the medicine. 

It is not necessary to continue the treatment until the tumor has 
disappeared completely, but it may be stopped when it has shrunk to 
about one-third of its original size, and the remainder will usually dis- 
appear without further treatment. When a small tumor about the size 
of a hen's egg is located on the cheek or on the outside of the lower 
jaw, it is usually very hard and can only be moved very little, so it is 
easily mistaken for a bony tumor. A careful examination, however, 
will soon prove that it is not bony, and when treatment is conunenced 
it will rapidly decrease in size. 

When the bone is affected, treatment is only advisable when the 
swelling does not exceed a goose egg in size on the lower jaw or a wal- 
nut on the upper jaw, and has not i>enetrated the skin; but in any case 
the medicine will avert a further development of the disease if the 
animal is at all susceptible to its effect. 
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Two cases as above described, and with a small bony tumor on tbe 
lower maxilla, were killed on October 29, 1892, after a six weeks' treat- 
ment. The bony swellings were then almost solid, contained no large 
cavities and no traces of pus or soft tissue. In the center of them was 
a bunch of white connective tissue, and from this extended a cord of 
tbe same material to the socket of the first molar. This was an'oblit- 
crated fistula. The molar was not decayed and was firmly embedded 
in the socket. This is a clear proof that actinomycotic lesions in the 
bony-tissue can be successfully treated when they are taken in time. 

TREATMENT AND POST-MORTEM EXAMINATION?. 

November 29, .1892, two lots of cattle experimented upon were killed. 
Each lot contained forty head, the one consisting of cattle that were 
supposed to be completely cured, while the second lot included all the 
old chronic cases, w;here a successful result could npt be exi>ected in 
the time limited for the experiment. 

In the special report of each animal the description of the i>ost-mor- 
tem examination will be found. This is necessarily very brief. 

The forty cattle which were supposed to be cured proved to be so 
with the exception of two, which had small actinomycotic tumors in 
theiung containing living actinomyces. In nine other cases traces of 
the disease were found at the place where the tumors had been located, 
but these traces were so insignificant, ranging in size from a pin's head 
to a bean, that they did not amount to anything. 

The first lot were all iirgood condition, some of them very fat, and 
the greater part of the second lot also were in a very satisfactory condi- 
tion, only a few of them being really poor. A noteworthy fact is that 
only two out of each lot had actinomycotic lesions in the internal organs, 
all cases in the lungs. This would hardly have been the case if the 
cattle had not been treated. In some cases a few small nodules, in size 
from a millet seed to a pea, containing a cheesy, greenish detritus 
mass, were found in the wall of the small intestines, but a microscop- 
ical examination of these lesions gave negative results with regard to 
actinomycosis. The final result of the investigation was that out of the 
first lot thirty-eight were passed as fit for human food, while the two 
cases affected with actinomycosis in the lung were condemned. Of the 
other forty only five were passed and thirty-five condemned, though 
many of them were big fat steers with the lesion located on the jaws 
and no internal lesions of any kind. Tbe tumors on the greater part 
of these did not contain any pus, and the granulomatous tissue had 
undergone a fibrous metamorphosis, and subsequently did not contain 
any actinomyces possessed with regenerative power. 

December 2 twenty more head of cattle were killed. These had been 
stabled in the same barn as the rest and had been treated from three 
to six weeks each with proper intervals. They were all used to the 
distillery slops before the treatment began, and continued to grow in 
flesh while they were treated. Tbey were all pronounced cases, but 
only the soft tissues were involved. The lesions were about the same 
as those in the first lot, hard, fibrous tumors, the size from a goose egg 
to a child's head, located in the loose connective tissue under the skin 
in the submaxillary or sublaryngeal space. They all recovered com- 
pletely, and at the post-mortem examination no traces of the disease 
were found except in two cases, a hard, fibrous induration in the skin, 
where the tumors had been. They were all passed as fit for human 
food. 
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The notes in regard to tlie treatment and the post-mortem examina- 
tion of the individual cases are as follows: 

POST-MORTEM NOTES OF CATTLE TREATED. 

Ko, 53S796. 

Dark-red hornless steer ; received Atignst 22. \ 

In the submaxiUary space is located an oblong tnmor extending; from the chin to 
the neck; with a dependence of 4 inches. The tnmor is of a fibrons condition, but 
not very hard. In the parotid region on the right side is located a hard, fibrous 
tumor the size of a goose egg. (See Plate vii.) 

Treatment was commenced An^st 24, with a daily dose of 12 grams, and was con- 
tinued until September 13, at which time the swellinff underneath had disappeared 
and the tnmor m .the parotid region had shrunk considerably. October 20 the tnmor 
in the parotid region was swelled a little and fluctuating. It was op^ened with a 
knife, and a smaU amount of pus discharged. Medicine was again administered for 
two weeks, and by November 12 the steer was regarded as cur^. 

l*ost-7nartemy November £9. — Skin under submaxillarv space indurated. Fibrous 
scar in parotid region. No traces of actinomycosis. No internal lesions. The car- 
cass was passed as sound. 

No, 450S2, 

Roan steer, white sides, hornless ; received September 5. 

In sublaryngeal space on left side is located a hard fibrons tumor the size of a 
double clinched fist, extending up in parotid region toward the ear. The lower 
part of the tnmor is lying loose under the skin, but the part in the parotid region 
IS in close connection with it. (See Plato m.) 

Treatment was commenced September 7, with a daily dose of 12 grams, and was 
continued until Octo]>er 12, by which time the tu uxor had shrunk to the size of a 
walnut and only left a fibrous induration in the skin in parotid region. The steer 
was considered cured about October 15. 

Post-mortem J November gQ.—^o traces of the tumor left. No internal lesions. The 
carcass was passed as sound. 

No. 39976. 

Dnrk-red steer, white face and rump, horns ; received Angust 28. 

In sublaryngeal space in left side is located a fibrous tumor the size of a child*- 
head. The tumor is not quite as hard as is generally the case, but is closely con- 
nected with the skin. (See Plate VI.) 

Treatment was commenced August 30, with a daily dose of 10 grams, and was con- 
tinued until October 1. Two weeks later no traces of the tumor could be felt, b it 
in the skin was still left a thick fibrous induration. Medicine was again adminis 
tered until November 1, by which time the skin had almost regained its natural con- 
dition. About November 10 the steer was considered cured. 

Post -mortem J November 29. — Slight thickening of the skin in sublaryngeal space. 
No traces of the tumor left. No internal lesions. The carcass was passed as sound. 

No. S9963. 

White roan steer, hornless : received August 28. 

In parotid region on the loft side is located a tumor the size of a large goose eg|?, 
which at the lower end extends into a hard fibrous swelling, filling the intermaxillary 
and sublaryngeal space, depending about 5 inches below the throat. (See Plate iv.) 

The treatment was commenced August 30, with a daily dose of 10 grams. The 
medicine had a good efi'ect, causing a strong catarrh of nose, mouth, and conjunctiva, 
and made the tumor and swelling shrink rapidly. After four weeks the treatment 
was stopped, and the steer regamed as cured about October 10. 

Post-mortem, November 29. — The skin that covered the tumor a little indurated 
No traces of the disease loft here nor internally. The carcass was passed as sound. 

No. 499857. 

Red steer, white star, rudiments of horns; received August 16. 

In the sublarjngeal space on the right side is located a tumor the size of a clinched 
fist. The tumor is hard and fibrous, with a smooth surface and lying loose under the 
skin. (See Plate viii.) 
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The treatment waa commenced Au^nst 18, and continued for three weeks with 
daily dose of 10 grams. The medicine had a stronc efl'ect on the steer, and by 
September 12 the tumor had completely di^ppeared. In spite of a well-defined 
iodism the steer did not lose flesh under the treatment, bnt his condition improved 
considerably. 

PoiUiMrtem, Norembtr 20, — ^No traces of the tumor left. No internal lesions. The 
carcass was passed as sound. 

No, 545801. 

Speckled dehorned steer, white face ; received Angnst 22. 

In Bublaryngeal space on right side is seen a tumor the size of a clinched fist, 
located in loose connective tissue under the skin. The tumor is hard and fibrous 
with no evidence of having been opened. (See Plate v.) 

Treatment was commenced Au^st 24 ; daily dose, 10 grams. The tumor began to 
shrink from the fourth day^ and in less than three weeks it had gone down to the 
size of a walnut. The steer was then covered all over with epidermic scales, and 
was considered cured about October 7. 

Pont-mortem, November S9. — No traces of the disease were found either on neck or 
internally. The carcass was passed as sound. 

No, 5455SS, 

Brindle steer, hornless; received August 16. 

On the outeide of the right cheek, near the lower edge of the inferior maxilla, is 
located a hard fibrous tumor the sise of a goose egg. The tumor is situated in the 
short connective tissue under the skin. In submaxillary space there is a similar 
tumor the size of a double clinched fist. (See Plate \^.) 

Treatment was commenced August 18. with a daily dose of 10 grams, and was con- 
tinued until September 12. The steer snowed a pronounced iodism and the tumors 
shrunk rapidly. When the treatment was stopped the tumor in submaxillary space 
kad disappeared, and the other one had shrunk to the size of a walnut. October 1 
the steer was considered cored. 

Post-morUm, November S9. — No traces of the tumors left, except a slight induration 
iQ the skin. No internal lesions. The carcass was passed as sound. 

No. 534024. 

Brindle steer, horns; received August 22. 

On left cheek outside second molar is located a hard fibrous tumor the size of a 
walnut. It is situated in the short connective tissue under the skin and can only 
be moved very little. In the intermaxillary space there are two tumors, the fore- 
most one a little larger than the above mentioned^ and the other one about the size 
of a double clinched fist. (See Plate v.) 

The treatment was commenced August 24, with a daily dose of 10 grams. Two 
weeks later the two smaller tumors had disappeared, and by September 20, when the 
treatment was 8topi>ed, there was only a small part of the largest one left. 

Po9Umortem, November 29, — In intermaxillary space waa found a small fibrous in- 
duration the size of a robin*s egg. The surrounding lymph glands were a little 
swollen, but sound. The carcass was passed as sound. 

No. 545r)13. 

R<*d dehorned steer, white triangular spot on left side ; received August 16. 

On the left cheek are located four hard fibrous tumors from the size of a walnut to 
a hen's egg. They form a line from the angle of the mouth toward the back edge of 
the jaw, the last one being located a little below the ear. They are very hard and 
can only be moved slightly. In enililaryngeal space on left side is located a tumor 
the size of a double clinched fist. (See Plate iv.) ; 

^ Treatment was commenced August 18, with a daily dose of 10 grams, and was con- 
tinued until September 10, at which time the four tumors on the cheek had disap- 
peared and the one on the throat had shrunk to tbe size of a hen's egg. September 
25 the steer was regarded as cured. 

PoeUmoriemy November 29. — One of the sublaryngeal lymph glands contained a 
small actiuc^ycoma the size of a bean. No traces left of the tumors, excepting a 
small induration in the skin covering the throat. No internal lesions. The carcass 
was passed as sound. 
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JVb. S9964, 

Red spotted steer, white star ; received Au^st 28. 

The right lower maxilla is swollen to the size of a goose eggy hetween the inoisoi 
and the first molar. The bony swelling is covered with a layer of fibrous tissue, 
which makes the swellitig appear the size of a double clinched fist. In the sabmai- 
illary space are a couple of small soft swellings the size of walnuts. 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continue*! until October 30, with i>ropcr intervals. By this time the swollen glands 
in the submaxillary space had regained their normal size and condition, whue the 
tumor on the jaw had only shrunk very little, but had become considerably harder. 
Only on the lower part of it was left some of the fibrous covering. The bony swell- 
ing seemed to have increasetl a little in size, while the fibrous tissue was absorbed. 

rost-moriem, Notenibei' SO. — Small fibrous infarct in sublingual lymph gland. The 
bony swelling was spongy, but did not contain any pus cavities. It was covered by 
a thin layer of fibrous tissue, which, on the lower side of the swelling, inclosed a 
small soft granoloma. In the wall of the small intestines were located a few small 
round hard nodules.* One of the mesenteric glands was a little enlarged. By the 
microscopic examination no actinomyces were found in any of these. No other in- 
ternal lesions. The carcass was passed as sound. 

No, 545742, 

Brown steer, horns ; received August 22. 

On the right cheek, outside the third molar, is located a hard fibrous tumor the 
size of a hen's egg. lu the submaxillary space there is another tiimor the size of a 
cocoanut. The lower part of this tumor was fluctuating, and consequently was 
opened with a knife. It only contained about one ounce of pus. The rest of the 
tumor was hard and fibrous. 

Treatment was commenced August 24, with a daily dose of 10 grams, and was con- 
tinued until September 1, with proper intervals. The medicine did not have any 
strong efi*ect, the tumors only shrinking slowly. October 7 there was still left a 
tumor the size of a goose egg under the jaw, while there only remained a small 
fibrous bunch from the tumor on the cheek. Medicine was then again administered 
for three weeks, and by November 12 the steer was considered cured. 

Post-mortem, November $0. — ^No traces of the disease left except a small fibrous cica- 
trix on the cheek and a fibrous Induration in the skin in submaxillary space. No 
internal lesions. The carcass was passed as sound. 

No, 545559, 

Light brown Montana-Texas steer; received August 16. 

In right parotid region is located a hard fibrous tumor the size of a goose egg. In 
the submaxillary space on right side there is a similar tumor the size of a double 
clinched fist lying loose in the connective tissue under the skin. 

Treatment was commenced August 18, with a daily tlose of 10 grams, and was con- 
tinued until October 1, with proper intervals. The steer showed no symptoms of 
iodism, the tumors shrinking only slowly, especially the one in the parotid region. 
From November 1 to November 15 medicine was again administered, and soon after- 
wards both tumors had disappeared, the upi>er one leaving a small fibrous indura- 
tion on the angle of the lower maxilla. 

Post-mortem f November S9, — No traces of the tumors left. No internal lesions. The 
carcass was passed as sound. 

No, 540519. 

Black steer, dehorned ; received August 16. 

On the right side of the faee, between eye and nose, is located a bony swelling the 
size of a hen's egg, with a scar on the top, indicating that it has been suppurating. 
On the right cheek, outside the third molar, is loca^ a hard fibrous timior, the size 
of a goose ^gg^ lyii^g loose in the connective tissue under the skin. In sublaryngeal 
space there is located another tumor the size of a double clinched fist. 

The treatment commenced August 18, with a daily dose of 10 grams of iodide oi 
potassium, and was kept up for four weeks, with the exception of one or two days a 
week. The tumor on the cheek and under the throat soon commenced to shrink, 
w hile the bony one broke open and discharged a little pus, after which it healed up 



*The80 noduha. which are frequently mentioned in the post-mortem notes, have Dethinc to do with 
actinoinycoHiH or lumpy-jaw. Tbey 2Xq very commcu in healthy cattle, and are caueea hy animal 
p&rasitea.— D. E. S. 
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again. At tho end of the foarth week the two fibrous tumors had gone down to 
about one-third the original size, and the treatment was stopped. Three weeks later 
they had almost disappeared^ while the bony one was exactly tho same size as before 
the treatment. From October 15 to October 24 medicine was again administered 
daily, but the bony tnmor remainad unchanged. 

Post'tnortemf November 89. — The bony swelling on right upper maxilla consisted of 
solid bone, and contained neither pus nor soft tissue. No traces were left of the 
other tumors. No internal lesions. The carcass was passed as sound. 

No. 545797. 

Red hornless bull ; received August 22. 

On the ri^ht lower maxilla, outside the first molar^ is located a ha^-d fibrous bony 
tumor the size of a clinched fist. In submaxillary space on left side is seen another 
tumor, the size of a child's head, lying loose in the connective tissue under the skin. 
The skin covering the lower part of tlie tumor is fibrous indurated. ' 

Treatment was commenced August 24, with a daily dose of 10 grams of iodide of 
potassium, and was continued until October 15, with proper intervals. The tumor 
under the throat had then gone down to the size of a goose a^^^ while the fibrous 
part* of tho bony swelling on the lower jaw had disappeared, leaving it bony, hard, 
and the size of a hen's ^^g. November 15 the tumor under the throat had disap- 
peared completely, only leavin": a fibrous thickening in the skin. 

Post-mortem^ November 29. — Fibrous induration in skin under throat. An incision 
through the bony swelling shows this hard and solid, with no cavities, but with a 
small fibrous mass in the center, from which tho obliterated remainders of a fistula 
go up to the socket of the first molar. No lesions internally. Tho carcass was 
passed as sound. 

No. 59141. 

Dark red steer, hornless, roan face ; received August 28. 

The entire intermaxillary and sublaryngeal space is occupied by an oblong and 
rather soft tumor. ITie skin covering the tumefaction is indurated, and closely at- 
tached to the underlying tissue. The tumor depends about 5 inches below the lower 
cdfl:e of the under jaw. 

Treatment was commenced about August 30, with a daily dose of 12 grams, and 
was continued until October 5, with proper intervals. The steer showed a pro- 
nounced iodism, and the tumor shrunk rapidly, but for a long while the skin re- 
mained very thick and indurated. This, however, disappeared slowly after the 
treatment was stopped. About October 20 tho steer was regarded as cured. 

Po8t-morteniy November S9. — In intermaxillary space is located a flat fibrous indura- 
tion, about 2 inches long and 1 inch thick, inclosing a small abscess the size of a bean, 
containing thin yellow pus. No actinomyces were found by microscopical examina- 
tion. No internal lesions. The carcass was passed as sound. 

No. 459S3. 

Red steer, hornless, white star ; received September 5. 

On the left side of the face, about 3 inches below the eye, is located a hard bony 
swelling the size of a clinched fist. 

Treatment was commenced September 7, with a daily dose of 12 grams, and was 
continued untiFNovember 1. Th(3 steer showed a pronounced iodism, but the size of 
the tnmor remained almost unchanged, 

. PoiUmortemj November ^9. — The thin fibrous covering on the bony swelling con- 
tained a few small pockets the size of peas. The contents of these pockets had origi- 
nally been soft granulomatous tissue, but consisted now of a fibrous homogeneous 
mass of a light yellow color, but still bearing resemblance in structure to the former 
tissue, which during the treatment had undergone a fibrous metamorphosis. On the 
cut surface these centers protruded a little over the indurated tissue in which they 
were embedded, showing that they had been under a pressure. The internal parts 
of the bony swelling were spongy, but contained neither soft tissue nor pus. The 
lymph glands on the head were sound. No internal lesion. The carcass was passed 
as sound. 

No. 40001. 

Roan heifer, horns ; received August 22. 

The left cheek, from the eye down to the lower edge of the jaw, is covered by a 
hard fibrous tumor, which is fluctuating on the most prominent part. It was opened 
with a knife and a few ounces of good yellow pus evacuated. 

8152 ^10 c^ T 
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Treatment mtvlb coimnenced August 24, with a daily doee of 10 gramR, and "^ascou- 
tinuod until October 10, with prtjper Intervals. The heifer showwl only slight symp- 
toms of iodism^ and the tumor only shrunk slowly. "^Tien the treatment was stopped 
another abscess formed in the same place, which was also opened. From October 20 
to November 10 medicine was again administcTed, and the tumor wafi considerably 
reduced in size, 

rosUmortem, Noremhfr SO. — On the right cheek is located a fibrous induration about 
1 inch thick and 3 inches in diameter, containing slight traces of soft tissue centers. 
The lymph glands on the head. were sound. No internal lesions. The carcass was 
passed as sound. 

JVo. 39974. 

Spotted roan steer, horns ; received August 28. 

Chi the right lower maxilla, below the first molar, is located a fibrous bony swelling 
the size of a clinched fist. In the interma^iillary space there is a hard fibrous tumor 
about the same size, lying loose in the connective tissue under the skin. 

Treatment was commenced August 30, with a daily dose of 12 grams, and was con- 
tinued until October 20, with proper int-ervals. The steer showed a pronounced 
iodism, and the tumor in the intermaxillary space disappeared completely, while the 
swelling on the lower jaw was roduoed to the size of a goose egg by the shrinking 
of the fibrous covering. 

Post-morienif November £9. — ^No traces of the fibrons tumor left, except a small in- 
duration in the skin. Surrounding lymph glands sound. An incision through thB 
bony swelling showe<l this to be solid bone throughout, with the exception of a 
small bunch of white connective tissue in the center, from which a cord of the same 
material leads to the socket of the second molar. No internal lesionB. The car- 
cass was 2>assed as sound. 

Ko. 45594, 

Dark red steer, horns; received Sept/wnber 12. 

In the loose connective tissue in the submaxillary space is located a tumor the 
size of a double clinched fist. 

Treatment was commenced September 14, with a daily dose of 12 grams, and vas 
continued until October 10, by which time the tumor had shrunk to the size of a 
walnut. About October 25 the steer was considered cured. 

Fosi-mortettij Xovetnher 29, — Small fibrous induration in the skin in submaxillary 
space. No traces of the tumor left. No internal lesions. The carcass was passed 
as sound. 

No, S5S73. 

Dark red steer, hornless, white star and white spot on left hip ; received Sep- 
tember 12. 

The intermaxillary space is completely filled from the chin to the neck with a 
fibrous swelling, which, on the left side, extends up into the parotid region toward 
the ear. The swelling is rather soft, and is closely connected with the indurated 
skin. 

The treatment was commenced September 14, with a daily dose of 10 g^ams, and 
was continue<l until October 25, by which time the swelling had disappeared, bat 
the skin was still hard and very thick. This, however, improved rapidly, and by 
November 12 the steer was considered cured. 

Posir-inoriemf Xovemher 29. — ^No traces of the swelling left. No internal lesions. 
The carcass was passed as sotind. 

No. 546042. 

Blue roan strew, hornless; received Auj^st 22. 

In the Bublaryngeal space on the left side is located a hard fibrous tumor the siw 
of a cocoanut, lying loose in the cjonnective tissue under the skin. 

Treatment was commenced August 24, with a daily dose of 12 grams, and was con- 
tinued until October 7, with proper intervals. The steer showed no symptoms of 
iodism whatever, and when treatment was stopped the tumor had only shrunk to 
about one-half its original size. Medicine was again administered from October 20 
to October 31, during which time the tumor improved rapidly. About November 12 
the tumor had disappeared, only leaving a thick induration in the skin. 

Post-mortem, November 2'J. — No traces of the tumor left. No internal lesions. Hie 
carcass was passed as sound. 
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No. 48040. 

m 

Bed Bteer, hornless : received August 30 from Kansan City. 

In the snblary ngeal space on left side is located a hard fibrous tonior the size of a 
tbild's head, lying loose in the connective tissue nuder the skin. In right parotid 
region there is a hard, flat, fibrous swelling, which is closely connected with the skin. 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continued until October 1, with proper intervals. By this time the tumor under the 
throat had shrunk to the size of a hen's egg, while the swelling in the parotid region 
had become considerably reduced. About October 20 the steer was regarded as 
cured. 

Post-nwrtem, yovemhtr 20, — ^No traces of the tumors left, except a fibrous thickening 
in tho skin in the parotid region. No internal lesions. The carcass was passed as 
sound. 

• yo. 309S5. 

Red steer, white face, white ramp and legs ; received August 28. 

In the loose connective tissue in the submaxillary space are located three hard 
fibrous tumors the size of goose eggs. The skin covering them is considerably indu- 
ratetl. 

Treatment was commenced August 30, with a daily dose of 12 grams, %nd was con- 
tinued until September 20, by which time the tumors had shrunk to the size of a 
walnut, and the induration in the skin had become thinner. October 18 the steer 
was considered cured. 

Poit-mortemf Xovember $9. — Slight induration of skin in submaxillary space. No 
traces of the tnmors loft. No internal lesions. The carcass was i)assed as sound. 

JVb. 4o9o3: 

Red stocr, white star, hotnless ; received September 5. 

In left parotid region is located a hard fibrous tumor the size of a goose egg. In 
the sablaryngoal si)ace on left side there is a similar one the size of a double clinched 
fist. The first one is closely connected with tho underlying tissue, but the other one 
is located in the loose connective tissue nnder the skin. 

Treatment was commenced September 7, with a daily dose of 12 grams, and was 
cx)ntinued nntil October 7, with proper intervals, fey this time both tumors ha<l 
ahmnk considerably, and about October 28 the steer was regarde<l as cured, though 
there was still left a small deeply situated induration in the intermaxillary space. 

Post-jnorteniy November 29. — In the intermaxillary space is located a small, flat, 
fibrous induration the size of a walnut, inclosing three granulomas the size of beans. 
The skin in left parotid region a little indurated. No internal lesions. The car- 
cass was passed as sound. 

No. 224S5. 

Red steer, white face, horns; received August 30, from Kansas City. 

In the submaxillary space are located three hard fibrous tumors the size of goose 
eggs, and in the right parotid region there are two similar tumors, the lower one the 
same size and the upper one tho size of a hen's e^%. The skin covering the tumors 
in submaxillary space is hard and thickened. 

Treatment was commenced September 1, with a daily dose of 12 grams^ and con- 
tinned until October 15 with proper intervals. The steer only showed slight symp- 
t-oms of iodism, and the tumors shrunk rather slowly. When treatment was stopped 
none of tho tumors were larger than a walnut. About November 10 tho steer was 
considered cured. 

Poat-mortem, November 29. — In the intermaxillary space were found two small fibrous 
indurations, each containing a couple of small soft granulomas the size of a pea. 
No internal lesions. The carcass was passed as sound. 

No. 39994. 

Bed steer, horns ; received August 28. 

The intermaxillary space is completely filled, from the chin to tho neck, with a 
fibrous swelling of rather soft condition. The skin is closely connected with the 
underlying swelling. 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continued until September 30, by which time the swelling had shrunk considerably. 
October 12 the steer was regaidcd as cured. 

Post-mortem, November 29. — The skin that covered the swelling is fibrous indurated. 
No traces of actinomyoes to be found. No internal lesions. The carcass was passed 
w sound. ^ J 
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Xo. 44531. 

Red steer, liorns ; received September 12. 

In sublaryngeal region on left side is located a hard, fibrous tumor the size of a 
double clinched fist, lying loose in tlie connective tissue under the skin. 

Treatment was commenced October 14, with a daily dose of 12 grams, and was con- 
tinued until October 15, by which time the tumor had sbrunk to the size of a hen's 
Gg%. November 10 the steer was considered cured. 

rosi-mortem, Xovemher J9. — One of the submaxillary lymph glands was swollen to 
the size of a walnut, and contained an abscess the size of a bean, filled with pus con- 
taining antinomy ces. Sublingual lymph gland in right side indurated. No infer- 
nal lesions. The carcass was passed as sound. 

Xo. 25SSG. 

Red steer, white star, roan spot on right side and left thigh, hornless ; received 
September 12, 1892. 

In the loose connective tissue in the submaxillary spaee is located a hard fibrous 
tumor the size of a child's head. 

Treatment was commenced September 14, with a daily dose of 15 grams, and was 
continued until October 12, by which time the tumor had shrunk to the size of a 
hen's egg. October 25 the steer was regarded as cured. 

Post-mortem^ Xoretnber ISO. — No traces of the tumor left. No internal lesions. The 
carcass was passed as sound. 

Xo. 534041. 

Dark red, Hereford-crossed steer, white on hips; received August 22. 

In the left parotid region is located a hard, flat, fibrous swelling, which at the lower 
end extends into a tumor the size of a child's head, located in the sublaiyngeal space. 
Two inches in front of this tumor, in the submaxillahy space, there is another one 
the size of a goose Gg^, 

Treatment was commenced September 24, witli a daily dose of 12 grams, and con- 
tinued until October 1. The st^er showed no symptoms of iodism, and no deeqna- 
mation of the epidermis appeared under the whole treatment. Nevertheless the 
tumors shrunk rapidly, especially the largest one in the sublaryngeal space. Octo- 
ber 16 the steer was regarded as cured. 

Post-mortem, Xovemher 20. — In one of the submaxillary lymph glands was located a 
granuloma the size of a bean. The skin in the parotid region a little indurated. No 
internal lesions. The carcass was passed as sound. 

Xo. 4000S. 

Black speckletl heifer, hornless ; received August 22. 

In the loose connective tissue in the intermaxillary spaoe is located a hard fibrous 
tumor the size of a double clinched fist. 

Treatment was commenced August 25, with a daily dose of 10 grams, and was con- 
tinued until September 20. By this time the tumor had almost disappeared, and hy 
October 1 the steer was considered cured. 

Post-mortem, Xovemher 20. — No traces of the tumor left. No internal lesions. The 
carcass was passed as sound. 

Xo. 131056. 

Red steer, horns, white on left flank ; received September 5. 

In the sublarvngeal space on left side is located a hard fibrous tumor the size of a 
double clinchea fist, lying loose in the connective tissue under the skin. 

Treatment was commenced September 7, with a daily dose of 10 grams, and was 
continued until October 7, with proper intervals. By this time the tumor had 
shrunk to the size of a walnut. October 20 the steer was regarded as cured. 

Post-martem, Xovemher 29. — No trace of the tumor left. No internal lesions. The 
carcass was passed as sound. 

Xo. S51oO. 

Red steer, horns ; received September 5. 

In the sublaryngeal space on the right side is located a hard fibrous tumor the ahw 
of a cocoauut, lying loose in the connective tissue under the skin. 
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Treatment was commenced September 7, with a dailjr dose of 12 grams, and was 
continued October 1. The steer showed a pronounced lodism, and the tumor shrank 
rapidly. October 15 the steer was considered cured. 

iV)8^iHor/em, JNare»i6er;^P.— No traces of the tumor left. Xo internal lesions. The 
carcass was passed as sound. 

No, 251CJ. 

Ked steer, white star, horns ; received September 12. 

lu the sublaryngeal space on the left side is located a tumor the size of a child's 
head. On the lower end of it, the skin is in close connection with the tumor, and 
out through the skin extends a round soft granuloma, about 4 inches in diameter 
andl inch thick. The surface of the grai|^oma is uneven and covered with pus 
crusts. 

Treatment was commenced September 14, with a daily dose of 14 grams, and was 
continued until October 20, with proper intervals. The granuloma began to .dry up 
right away, and in the third week it had shrunk to a level with the surrounding 
ports and was covered with epidermis. When the treatment wns stopped the tumor 
nad gone down to the size of a hen^s Qggy with a small white scar at tne place where 
the granuloma was, surrounded by heavy wrinkles of skin. About November 12 the 
steer was regarded as cured. 

Post-moriemj November 29. — Small, fibrous thickening in the skin where the tumor 
was. No internal lesions. The carcass was passed as sound. 

No, 1S1035. 

Red steer, horns, white star and spot on shoulder ; received September 5. 

In the sublarvngeal space on the left side is located a iibrous tumor the size of a 
child's head. It is lying loose in the connective tissue under the skin. 

Treatment commenced September 7, with a daily dose of 12 grams, and was con- 
tinued until October 10, witn proper intervals. By this time the tumor had sunk to 
the size of a goose egg^ and the rest disappeared without further treatment. Octo-- 
ber 25 the steer was considered cured. 

Poat-mortemy November SQ.-^Oneof the submaxillary lymph glands showed a fibroid 
degeneration, having evidently contained an actiuomycoma, which under the treat- 
ment had undergone a fi brons metamorphosis. No trace of the tumor was left except 
a fibrous induration in the skin. No internal lesions. The carcass was passed as 
sound. 

No. 25870. 

Dark red steer, hornless ; received September 12. 

In the left parotid region is located an extensive, flat, hard, fibrous swelling, which 
below extends into a tumor filling the intermaxillarv space. 

Treatment was commenced September 14, with a daily dose of 15 grams, and was 
continued until October 15. By this time the tumor below had shrunk to about one- 
third its original size, while the swelling in the parotid region remained almost un- 
changed, though not quite as prominent as before. November 1 the treatment was 
commenced again, and the tumors now began to improve rapidly. November 10 
treatment was discontinued, and shortly afterwards the steer was considered cured. 

Po8t-mortemj November 29. — One of the 8ublaryng(»al lymph glands contained an 
abscess the size of a hazelnut, in which was found yellow pus with actlnomyces. 
Kg internal lesions. The carcass was passed as sound. 

No. S9984, 

Dark rod, hornless steer; received August 28. 

In the sublaryngeal space on the right side is located a tumor the size of a child's 
head. It is lying loose in the connective tissue under the skin. 

Treatment was commenced September 1, with a daily dose of 10 grams, and con- 
tinued until October 10. The steer showed marked symptoms of lodism and the med- 
icine had a good effect on the tumor. When the treatment was stopped there still 
remained a tumor the size of a hen's egg^ covered by a rather extensive hard indura- 
tion in the skin. November 1 the tumor had completely disappeared, and even the 
induration in the skin had grown thinner. 

PoeUmortethf Not ember S9, — Fibrous thickening in skin under larynx. One of the 
•^blingual lymph glands contained a very small actiuomycoma the size of a large 
pin head. No internal lesions. The carcass was passed as sound. 
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Xo. 48056. 

"Red steer, hornless, speckled body, white belly; received August 30, from Kansas 
City. 

The intermaxillary space is complotoly filled with an oblong tumor, extending 
from the chin to the neck, and depending about 3 inches below the lower edge of 
the jaw. TTie tumor is hard and fibrous and in close connection with the skin. On 
the iuside of the upper lip are located two soft red actinomycomas about the size of a 
nickel. 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continued until October 7, by which time there onl^ remained a fibrous induration 
in the skin under the jaw. The actinomycomas inside the lip had disappeared dnr- 
ing the third week of the treatment. The steer was considered cured alM>ut October 
15. 

Post-mortem, Xoiwmber 29. — No traces of the disejiso left under the jaw or in the 
mouth. No internal lesions. The carcass was passed as sound. 

No, 4S037. 

Red steer, hornless; received August 30, from Kansas City. On both cheeks out- 
side the third molar are located hard, fibrous tumors the size of a hen's egg. They 
are situated in the short connective tissue under the skin, and as they are hard and 
can only be moved slightly, give the impression that they are bony. In the loose 
connective tissue in submaxillary space there is another tumor the size of a clinched 
fist. 

The treatment was commenced September 1, with a daily dose of 12 grams, and 
was continued until October 1, at which time there was only a small trace left of the 
tumors. October 12 the steer was regarded as cured. 

Post-mortem^ November 29. — The sublaryngeal IjTnph glands were a little swollen, 
but no traces of the tumors were left. No internal lesions. The carcasa was passed 
as sound. 

No. 4S020. 

Red steer, hornless, brockled face, wliito on shoulder and hip ; received August 2(f, 
from Kansas City. 

In right parotid region is located a hard, fibrous tumor the size of a goose egg, 
and another one, the size of a chihUs head, is seen in the loose connective tissue m 
the sublaryngeal space. 

Treatment was commenced September 1, with a daily dose of 12 grams iodide of 
potassium, and was continued until October 10. The steer showed very pronoimced 
iodism, and the tumors shrunk fast. October 28 they had disappeared. 

Post-mortem, November 29. — ^No traces of the disease left except a small callous in 
the skin where the tumors had been. No internal lesions. The carcass was passed 
as sound. 

No. 5SS950. 

Red steer, white face, shoulder, and rump ; received August 22. 

On the back edge of the right lower jaw is located a fluctuating tumor the size of 
a goose a^g, and two hard, fibrous tumors of the same size in submaxillary space. 

lYeatment was commenced August 21, with a daily dose of 10 grams. The abscess 
was opened with a knife, and a few ounces of thick yellow pus evacuated. The pns 
did not contain actinomyces. The treatment was continued until September 20. 
The tumors shrunk rapidly and had disappeared about October 2. 

Post-mortem, Novembir 29, 1S92. — In the submaxillary space was left a small fibrous 
induration containing two abscesses the size of beans. The contents of these was a 
thin yellow pus. The microscopic examination proved actinomyces to be x)resent 
Treatment was stopped a little too soon. The carcass was passed as sound. 

No. 25S54. 

Red hornless steer ; received September 12. 

In right parotid region is located a fibrous tumor the size of a goose egg, and , 
another the size of a child's head is seen in submaxillary space. Both are bard, 
round, and with a smooth surface, lying loose under the stin. 

Treatment was commenced September 14, with daily dose of 12 grams. Both 
tumors shrunk very fast, and one month later had gone down to one-third their 
original size. No more medicine was given, and about November 12 the steer was 
considered cured. 

Post-mortem y November 29, — Fibrous induration of skin underneath the throat. 
No traces of actino. In the liver there were two small abscesses the size of hazel- 
nuts. Microscopic examination proved that they were not caused by actinomycosis. 
The carcass was passed as sound. 
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Xo. 45043. 

Bro"^ni hornless steer, white star ; received September 5. 

In left parotid region is located a hard, fibrons tumor the size of a double 
clinched fist, and another one the same size in submaxillary space. 

Treatment was commenced September 7, with a daily dose of 12 grams, and was 
continued nntil October 15. The tumors shrunk fast, and by November 12 no trace 
of them was left, not even in the skin. 

FosUmortemy Xoremher 29, — Neither on the head nor in tlie internal organs wae 
any of the disease fonnd. The carcass was passed as sound. 

No. S9988, 

Dark red steer, hornless ; received August 28. 

The right lower maxilla below the first molar is swollen to the size of a aouble 
clinched fist. It is bony, hard, but the covering skin is thick and indurated, and 
closely attache<l to the underlying tissue. 

Treatment was commenced August 30, with a daily dose of 12 grams, and was 
continued until October 20, with proper intervals. The steer showed a pro- 
nounced iodism, and the tumor shrnuK a little and became bony hard. 

Post-mortem^ XovemherSO, — In the indurated skin on the swelling wore located a few 
small centers of soft tissues the size of peas. The internal tissue of the bone was 
rather solid, only a trifle spongy, with no traces of disease. The lymph glands on 
head were sound. No internal lesions. The carcass was passed as sound. 

Xo, S999S. 

Black hornless steer: August 28, 1892. 

Bony swelling of right lower maxilla, similar to above No. 39988. Treatment the 
same. 

Pott-mortemy Xoremher 29. — The internal parts of the swelling were spongy, and 
^contained several centers of soft tissue the size of hazelnuts. No pus was found. 
Lymph glands sound. No internal lesions. The carcass was condemned. 

Xo. 130915. 

Red white-speckled steer, white star and horns ; received August 30. 

All the facial bones on the right side of the head are immensely swollen from the 
edge of the lower eyelid down to the nose. There is hardly any fibrous covering 
on the bony parts, except below, where the tumor gradually goes over on the 
lower maxiUa. On the most prominent part of the swelling is an ulcer the size of 
the palm of a hand, located about 4 inches below the eye. The lachrymal duct is 
obUterated so that the tears run down over the tumor. (See Plate viii.) 

Treatment was commenced September 1, with a daily dose of 15 grams, and con- 
tinued to October 25, with proper intervals. The medicine caused Avell-marked 
symptoms of iodism, but the tumor remained almost unchanged, the fibrous swelling 
on the lower jaw shrinking a little. The ulcer dried up and left a small scar 1 by 2 
inches. As no further improvement could be expected the treatment was stopped. 

Po^t-morttm, Xoremher 29. — ^An incision through the bony swelling shows this com- 
pletely filled with numerous cavities the size ot peas, filled with pus and soft tissue, 
both containing actinomyces. No lesions in internal organs. The carcass Avas con- 
demned. 

Xo. 545524. 

Red dehorned steer, white star, white on left fore knee, side, and hip; received 
August 16, 1892. 

The left low^r maxilla is immensely swollen from the mouth and backwards. On 
the lower part of the swelling, which occupies the whole intermaxillary' space, and 
has a dependence of 5 to 6 inches below the original edge of the jaw, is located an 
ulcerating granuloma about 7 inches in diameter, protruding Jibout 3 inches over 
the surroundings. The deeper parts of the swelling are hard like bone, covered 
with a thick layer of fibrous tissue, which around the granuloma forms a heavy 
swollen wall 2 to 3 inches thick. I'p wards the fibrous part of the tumor extends 
ov^ the upper jaw and the parotid region, gradually growing thinner up against 
the eye and ear. The skin covering the tumor is closely connected with it all over. 
The surface of the granuloma is uneven, covered with crusts, and small drops of pus 
constantly ooze out at many diflerent places. The base of the granuloma is a little 
smaller than the circumference of it. A 2- inch deep fissure separates the edges of the 
granuloma from the epidermis-covered parts. The steer is constantly grinding his 
teeth and slabbering Ixom the mouth. Condition rather poor. (See Plate vi.) 
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The treatment was commenced Aiigiiftt 18, with a daily dose of 12 grams, and waa 
continued until October 25, with proper intervals. The tiimor apparently did not 
shrink much, though the fibrous parts of it, especially on the upper jaw, were re- 
duced considerably. The granuloma dried up, but shrunk only very slowly. By 
November 12 there was only a scar about 5 inches in diameter left at the place where 
the base of the granuloma was, and the fibrous wall which surrounded it had also 
grown considerably thinner, but is no w the most prominent jiart, as it has not shrunk 
as fast as the granuloma. 

Post-viortenif Xoveinher SO.— \nincii<iou through the bony tumor shows numerous 
alveoli filled with soft granulomatous tissue containing very little pus. Directly 
above the scar on the lower surface is a largo granuloma the size of a goose egg. 
The consistence of this is not soft as usual, and contains less pus. In this actino- 
myces were found. 

In the wall of the small intestines were located a few hard small nodules the size 
of millet seeds, containing a dr\' mass, consisting mostly of limesalts. No actino- 
myces were found. Other internal organs sound. The carcass was condemned. 

So. 534819, 

Red steer, white star, white left slioulder and rump, dehorned; received August 
16. 

The right lower maxilla is immensely swollen from the ramus to the angle. The 
swelling is bony and covered* with a thick fibrous layer, which extends up over the 
cheek towards the eye. ruderneath it occupies the whole intermaxillary space and 
has ft dependence of 4 inches. (See Plate iiu) 

The treatment commenced August 18, with a daily dose of 12 grams, «nd was con- 
tinued until September 25. The fibrous parts of the swelling had by this time 
shrunk considerably, leaving the tumor hard as bone. The swelling on the upper 
jawh.od almost disappeared, only in the submaxillary space there remained a good 
deal of fibrous covering. The treatment was then continued for three weeks more 
without much improvement. 

Post-mortem^ November 20. — The fibrous tissue covering the lower part of the bony, 
swelling contained a few deposits of soft tissue, while the bony swelling contained 
several cavities filled with the same and a few filled with pus. No internal lesions. 
The carcass was condemned. 

Xo. 4S087. 

Red steer, white star and shoulder, hornless; received August 30 fh>m Kansas 
City. 

The right ramus of the lower maxilla is swollen to an enormous size. The swell- 
ing fills the entire intermaxillary space irom the chin to the neck and extends up 
over the right cheek toward the eye. The deeper parts of the swelling are hard, 
covered with a thick layer of fibrous tissue, which on the lower part of the swelling 
is 4 or 5 inches thick. There is located at this point an ulcerating granuloma 6 to o 
inches in diameter and protruding 3 to 4 inches over the swollen margin of the sur- 
roundings. The surface of the granuloma is uneven, partly raw and l>leeding, and 
partly covered with crusts of pus, which is constantly discharged through numerous 
minute openings on the surface. The ulcer has a very fetid o3or. The skin cover- 
ing the tumefaction is closely attached to the underlying tissue. The entire swell- 
ing was fully the size of a gallon jug. 

Treatment was commenced September 1, with a daily dose of 15 grams, and was 
continued until Noveml>er 1, with proper intervals, two of which extended over a 
week each. The steer showed a pronounced iodism, and, though the manure con- 
stantly was rather hard, the steer did not lose in condition. The ulcerating surface 
of the granuloma soon began to dry up and no more pus was discharged. The 
swollen indurated margins shrunk and contracted considerably, and by this contrac- 
tion the whole granuloma, which then had shrunk to the size of a cUnched fist, was 
expelled, leaving a dry scar. The softer parts of the swelling, especially in the sub- 
maxillary space and the parts extending up over the cheek, disappeared almost en- 
tirely, leaving the bony part closely covered by the indurated skin. 

Post-moriemy Xoreinher 29. — The skin covering the swelling is indurated and about 
three-fourths of an inch thick. On the lower part of the tumefaction is seen a white 
contracted cicatrix 3 to 4 inches in diameter, and in the thin fibrous covering of the 
bony swelling were a few small cent<;rs of reddish granulomatous tissue. A section 
through the bone shows this spongy and filled with numerous centers and pockets 
containing yeUow pus of a rather slimy charsicter, and several cavities tilled with 
soft red tissue intf rmpted by the characteristic small yellow spots. All the sur- 
rounding lymph glands were perfectly sound and no lesions were found in the inter- 
nal organs. The carcass, though it was in splendid condition, was condemned. 
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Xo. 4S347. 

White roan steer, horns ; received August 30 from Kansas City, 
Immense swelling of rignt lower maxflla with ulcerating granuloma. Case simi- 
lar to above number (48087). ^ 

Post-mortem, November 2U. — The granuloma had not disappeared altogether. It 
shrunk to the size of a heu's egg, and was rather hard and dry. The fibrous tissue 
covering the bony swelling contained several small centers of soft tissue. An inci- 
sion through the bony swelliog shows this to be spongy, with numerous pockets and 
cavities filled with soft red tissue and pus. The lymph glands on head were sound. 
The cafcass was condemned. 

No, 634031, 

White steer, dehorned; received August 22. 

Tlio left side of the face, from the eye down to the nose, is immensely swollen. The 
swelling is of a bony consistency, the covering skin only a little indurated. On the 
most prominent part, 3 inches below the eye, there is an ulcer 4 by 5 inchea in diam- 
eter and only protruding a little over the surrounding parts. On the surface of the 
ulcer, which is covered by dry pus crusts, 3 fistulas open out, constantly discharging 
a little yellow inodorous pus. 

Treatment was commenced August 24, "with a daily dose of 15 grams, and was con- 
tiune<l until October 7, with proper intervals. By this time the fibrous part of the 
swelling had shrunk considerably, leaving the rest hard like bone. The ulcer had 
healed up, but one of the fistulas was still discharging a little pus. Medicine was 
again administered for two weeks without any noticeable improvement as to the size 
of the swelling, but no more pus was discharged from the fistula, which shortly 
afterward healed up. The steer showed no symtoms of iodism during the entire 
treatment. 

I'oaUmortem, November 20, — The bony swelling was spongy, but contained no pus 
and only a few centers of soft tissue. Two cords of white connective tissue extenae<l 
from the contracted cicatrices on the surface teward the deeper parts. The lymph 
glands on the head were sound. No internal lesions. The carcass was condemned. 

No, S9989, 

Red hornless steer, -white star, white spot on right hip and left flank; received 
August 28. 

Ihe right side of the lower maxilla is enormously swollen. The deeper parts of 
the tumefaction are of a bony consistency, but are covered with a thick layer of 
fibTous tifsue, which on the lower part is about three inches thick and is closely at- 
tac:hed to the skin. At this place there is an ulcerating granuloma, 5 to 7 inches in 
diameter, protruding 3 to 4 inches over the thick swollen margins of the surround- 
injf parts. (See No. 545524, on Plate vi.) 

Treatment was commenced August 30j with a daily dose of 15 grams, and was con- 
tinued until October 20, with proper intervals. The steer showed a pronounced 
ioclism and the granuloma dried up and shrunk rapidly. When the treatment was 
stopped there was only left a contracted scar; the fibrous parts of the swelling had 
sbnink considerably, and afterward continued to shrink. 

Post-mortem f November £9. — The bony swelling is covered by a thin layer of fibrous 
tissue^ which on the lower part contains a few centers of soft re<l tissue, ranging in 
size from a pea to a bean. The internal tissues of the bone are spongy, with several 
pockets filled with soft tissue, but none filled with pus. The surrounding lymph 
glands are all sound. No internal lesions. The carcass was condemned. 

No, 48159. 

Black steer, white star, hornless ; received August 30 from Kansas City. 

Immense fibrous bony swelling of left lower maxilla, with ulcerating granuloma 6 
to 8 inches in diameter. (See No. 545525, on Plate vi.) 

Treatment was commenced September 1, with a daily dose of 15 grams, and was 
continued until November 1, with proper intervals. Though the steer showed a pro- 
nounced iodism, the tumor showed no tendency to heal up or shrink ; in fact, the 
lar^e and frequent doses of medicine had very little eftect on it. The granuloma re- 
mamed unchanged in size and continued to discharge drops of pus through minute 
openings in the surface. The fibrous ])arts of the tumefaction shrunk almost entirely, 
making the granuloma appear about twice as large as it was originally. 

Post-mortem, November J9. — An incision through the granuloma showed this to con- 
sist of very soft red tissue, with numerous jjus foci, ranging in size from a pin head 
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to a pea. The internal part of the bony swelling was spongy, containing numeiona 
centers of soft red tissue, the largest bciniij about the size of a walnnt. The lymph 
glands on head were sound. Ko internal lesion. The carcass was condemned. 

' * Xo. ISifOSS, 

Rod steer, hornless, white spot on right shoulder ; received September 5, 1892. 

In Bublaryngeal space on left side is located a fibrous tumor the size of a cocoannt. 
The tumor was slightly fluctuating, and was opened with a knife. It inclosed a 
deeply situated abscess, which contained from 1 to 3 ounces of good yellow pus. 

Treatment was commenced September 7, with a daily dose of 12 grams, end waa 
continued until October 10, by which time the tnmor had disap}>eared, only leav- 
ing a fibrous thickening in the skin. About October 20 the steer w^as considered 
cured. 

Post-moi'tejny Xovcmher 20, — No traces of the tumor left, except a slight induration 
of the skin. In the upper part of the right lung was located a tumor the size of a 
clinchetl list. In the left lung in the same place was a tnmor the size of a walnut. 
Both tumors consisted of fibrous tissue, and contained several cavities filled with 
pus and granulomatous tissue. The microscopic examination proved them to be 
Hctinomy comas. The carcass was condemned. 

Kv. 47067. 

Red dehorned steer ; received August 16. 

On the loft cheek are located seven hard fibrous tumors, ranging in size from a 
hazelnut to a walnut. They are situated in the short connective tissue under the 
skin, and can only bo moved slightly. In the submaxillary space is located another 
one the size of a double clinched fist. 

Treatment was commenced August 18, with a daily dose of 10 grams, and was con- 
tinued until October 1, with proper interv^als. By this time the small tumors in the 
cheek had disappeared, carh leaving a small fibrous thickening in the skin. The 
tumor underneath had shrunk to the size of a hen's egg. About October 20 the 
steer was considered cured. 

Post-mortem y Novenibei' i^iO.-^lso traces of the tumors left, except a slight induration 
in the skin under the throat. In the upper part of the left lung w^ere found three 
tumors about the size of a walnut. In the right lung a similar one t^esizeof a 
hazelnut. All of them contained soft granulomatous tissue and pus. The micro- 
scopic examination proved the pus to contain actinomyccs. The carcass was con- 
demned. 

No. 130010. 

Red steer, white face, horns ; received August 30 from Kansas City. 

Immense fibrous bony swelling of left lower maxilla, with ulcerating granuloma 
6 to 8 inches in diameter. (See No. 545524, on Plate vi.) 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continued until October 25, with proper intervals. The steer showed symptoms of 
iodisui. The granuloma shrunk considerably, but did not dry up. The fibrous 
parts of the swelling were reduced. 

Posi-mortemj Novemhei' 29. — The surface of the external granuloma is ulcerated. 
An incision through it shows that it consists of soft red tissue, with numerous pus 
foci the size of small peas. The fibrous covering on the bony swelling contained 
traces of soft tissue. The internal part^ of the bone were 8i>ongy, w^ith a few cen- 
ters of soft tissue the size of hazelnuts. In the wall of the small intestines were 
located a few small hard nodules, containing a green colored detritus mass, consist- 
ing m^t^y Cff lime sal^s. Tlje giicyos^jopic exarainatit^n provet^them not to be acti- 
nomycotic lesions. Ko other lesions internally. Tne carcass was condemned. 

No. 44007. 

Red roan dehorned steer, white on left shoulder and brisket ; received August 16. 

Immense fibrous, bony swelling of right lower maxilla, with ulcerating granuloma 
6 to 7 inches in diameter. (See No. 545524, on Plate vi.) 

Treatment was commenced August 18, with a daily dose of 12 grams, and was con- 
tinned until October 10, with proper internals. The steer snowed pronounced 
iodism. The granuloma dried up, but only shrunk a little. The fibrous parts of 
the swelling w^ero reduced somewhat in size. Medicine was again administered from 
October 20 to November 1, by which time the granuloma had shrunk to the 6i2e of 
a hen's egg, and the fibrous parts had disapi)eared almost entirely. 
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Pott-morteniy November 29, — The external granuloma, which is about tho size of a 
walnut, is rather hard, having a dry surface. It contains no pire foci, but extends 
np into a cavity in the bony swollinf? the sizo of a goose egg. Under the peritoneal 
covering on the small int^^stines wore located a few small hard nodules, containing a 
greouish detritus mass with considerable lime salts in it. No actinomyces was 
found by the microscopical examination. On the surface of the liver was located 
an abscess the size of a hazelnut, tilled with yellow pus. This also was free from 
the actinomyces. The carcass was condemned. 

JVo. 4o90S, 

Red steer, dehorned; received September 5, 1892. 

The Tight ramus of the lower maxilla below the first molar is swollen to the size 
of a double clinched fist. The skin covering it is thickened and indurated, being 
about 1 inch thick on the lower part. 

The treatment was commenced September 7, with a daily dose of 12 grams, and 
was continued antil November 1. The steer showed a pronounced iodism, but the 
tumor shrunk only very little. 

Post-mortem, iVorem&fr 20. — The induration covering the bony swelling contains a 
few centers of soft granulomatous tissue the size of hazelnuts. The internal parts 
of the bono were a little spongy, but contained no pus cavities. No lesions in the 
lymphatic glands .•wid no intemai lesions. The carcass was condemned. 

No, 4S04.2, 

Red steer, partly dehorned ; received August 30 flrom Kansas City. 

On the right side of the face, 1 inch below the eye, is located a bony hard swelling 
the size of a clinched fist. The skin tliat covers the swelling is thick and in- 
durated. 

Treatment was commenced September 1 with a daily dose of 12 grams and contin- 
ued until October 30, with proper intervals. The tumor remained almost unchanged, 
only tho induration in the skin becoming thinner. 

Post-martcni, Xovemher 29. — The internal parts of tho bony swelling were very 
spongy, with several pockets filled with soft granulomatous tissue, but without any 
pus. A cord of white connective tissue extended from the center of the swelling 
aown to the socket of the third molar in the upper jaw, which was loose. The 
lymph glands on the head were all sound. No intemai lesions. The carcass 
was condemned. 

No, S9978, 

Dark red steer, horns ; received August 28. 

On the right side of the face a little below the eye there is a flat bony swelling as 
large as the palm of a hand^ and protruding about 1 inch. The skin covering the 
swelling is a little indurated. In the submaxillary space is located a hard fibrous 
tumor the sizo of a double clinched fist, lying loose in the connective tissue under the 
Kkin. 

Treatment was commenced August 30, with a daily dose of 10 grams, and was con- 
tinued until October 15, with proper intersals. The bony swelling remained un- 
changed, while the tumor in submaxillary space completely disappeared. 

Post-mortemy Noveniber 29, — The bony swelling contained a few centers with soft 
tissue, but no pus. No traces of the other tumor left. Lymph glands on head 
sound. In the left lung was a fibrous induration the size of a hen^s egg, containing 
several small pockets filled with pus and soft tissue. Microscopical examination 
proved them to bo actinomycomas. Tho carcass was condemned. 

* ' ^ No. 4S510. 

Red steer, hornless, white star ; received September 5. 

Immense bony swelling of lower maxilla'on right side, with large ulcerating gran- 
uloma on lower end. Case smilar to No. 48087. 

Treatmentwas commenced September 7, with a daily dose of 15 grams, and was 
continued until November 1, with proper intervals. The granuloma dried up and 
disappeared altogether, only leaving a large contracted cicatrix. The thick indu- 
rations which covered the bony swelling were reduced to a thin layer of connective 
tissue half an inch thick. 

Post-mortem, November 29. — An incision through the bony part of the swelling 
shows this to be spongy-. In the lower part of it, just inside the scar left by tho 
granuloma, there was a largo sinus the size of a hen's q^q^ and filled with the charac- 
teristic soft red tissue with the small yellow spots in. No pus could be squeezed 
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out of tlie cut surface. The rest of tho swelling contained neither pus nor soft tis- 
sue*. No internal lesions. Lymph glands on head sound. The carcass "was con- 
demned. 

Xo, 48155, 

Black steer, hornless, spott<)d, white star; received August 30 from Kansas City. 

All tho left side of the face from tho eye down to the nose is immensely swollen. 
Tho swelling is hard as bone and the covering skin is thick and indurated. Two or 
three fistulas open out on the surface, discharging yellow i)U8 containing actino- 
rayces. 

Treatment was commenced September 1, wHh a daily dose of 15 grams, and was 
continued until October 20, with proper intervals. By this time the tumor had 
shrunk to its capacity, the fistulas had heale<l up, each leaving a small contracted 
scar which remained closed until tho st<^er was killed six weeks later. 

rost-moriemf Xoremher 29. — Tho skin is closely attached to the bony swelling. An 
incision through the bony swelling shows tho internal tissue spongy, but contain- 
ing neither pus nor soft tissue. Tho lymph glands on tho head were sound and no 
internal lesions found. The carcass was condemned. 

Xo, 30972. 

Re<l steer, horns ; received August 28, 1892 ; symptoms and treatment exactly like 
above number (48155). 

Post-mortem f Xoremher 29. — The internal spon^ part of the bony swelling con- 
tained a pocket the size of a robin's g§^ filled with pus. In tho fibrous covering of 
the bono there were a few centers of soft tissue the size of beans. Lymph glands 
on head sound. No internal lesions. The carcass was condemned. 

Xo 3995S. 

Roan steer, horns; received August 28. On the right side of the face, 2 inches be- 
low the eyo, there is a hard bony swelling the size of a goose e^g. In the loose con- 
nective tissue in the submaxillary space is located a hard fibrous tumor as large as 
a clinched fist. 

Treatment was commenced August 30, with a daily doso of 10 grams, and was con- 
tinued until October 7, with projier int<»rvals. By this time the tumor in the sub- 
niaxillaiy space had completely disappeared, while the bony swelling remained 
almost unchanged. 

Po^l-mortem, Xovember 29. — No traces of the fibrous tumor left. Surrounding 
lymph glands all sound. An incision through tho bony swelling proved it to be 
spongy with numerous centers of soft tissue. No internal lesions. The carcass was 
condemned. 

Xo. 39955. 

White steer, rudiments of horns : received August 28. 

Large fibrous bony swelling of left lower jaw, with ulcerating granuloma 4 to 5 
inches in diameter. (See No. 545524, on Plate vi.) On the right side of the face a 
couple of inches below the eye there is a small, flat, bony swelling. 

Ireatment was commenced August 30, with a daily dose of 12 grams, and was con- 
tinued until October 25, with proper intervals. The fibrous part of the tnmefoction 
shrunk almost entirely and the granuloma dried up and disappeared, leaving a con- 
tracted scar not larger than a silver dollar. The steer showed pronounced iodism. 

roat-moriemy Xovember 29. — No traces of aetino in the thin fibrous cover of the 
bony swelling. This one, however, contained several cavities filled with soft tissue 
and pus. The small bony swelling on the upper jaw was solid and contained no 
traces of the disease. The lymph glands on the head were sound. No internal 
lesion s. The carcase was condemned. 

Xo. 531593. 

Spotted brown st^er, dehorned, white star; received August 22. 

Immense fibrous bony swelling of left lower maxilla, with ulcerating granuloma, 
5 to 7 inches in diameter. (Case similar to that shown in No. 545524, on Plate vi.) 

Treatment was commenced August 24, with a daily dose of 12 grams, and was con- 
tinued until October 25, with proper intervals. The steer showed plain symptoms 
of iodism, and the fibrous parts of the tumor shrunk considerably. The granuloma 
did not dry up, but a piece of it, about one-third, was expelled by the shnnking of 
the fibrous surroundings. Medicine was again administered for two weeks, but 
without any noticeable improvement. 
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Post-mortem, yoreniber 20. — Tho thick induration in tlio Bkin on the bony swelling 
contained several centers of soft tissue tho size of hazelnuts. The bony part of the 
swelling was spongy, with numerous pockets, filled with pus and soft tissue. The 
inside of the right lower maxilla waH slightly affected in the same v^ay. Tho lymph 
glands on the head were sound. No internal lesions. The carcass was condemned. 

No. 545543, 

Red steer, hornless; received August 16. 

Immense tibrons bony swelling of right lower maxilla, with ulcerating granuloma 
5 to 6 inches in diameter. (Case similar to that shown in No. 545524, on Plate vi.) 

Treatment was commenced August 18, with a daily dose of 12 grams, and was con- 
tinued until October 25, with proper intervals. By this time tho granuloma had 
dried up and disappeared, leaving a white contracted cicatrix. The tibrous parts of 
the swelling hatl also shrunk considerably. The steer showed pronounced iodism. 

Post-mortem f Xorember 29. — The bony swelling is covered by a thin layer of fibrous 
tissue. The internal tissue of the bone is spongy, with one large cavity tho -size of 
a cUnched fist filled with soft tissue which, on the lower part, is covered by the scar 
left from tho external granuloma. No pus can be squeezed out of the cut surface. 
The lymph glands on the head were all sound. No internal lesions. The carcass 
was condemned. 

So. 45591, 

Red steer, rudiments of horns; received August 30, from Kansas City. 

Swelling of facial bones, left side from eye to nose, with ulcer size of the palm of 
a hand. (See No. 180915, on Plate viii.) 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continued until October 25, with proper intervals. The steer showed pronounced 
iodism. The ulcer dried up, only leaving a small cicatrix. The fibrous parts of the 
swelling shrunk almost completely, leaving tho bony part covered by the slightly . 
imluratid skin. 

Postmortem, Xovemher 29. — The bony swelling was spongy and contained several 
centers of soft tissue, but no pus. The lymph glands on head were sound. Small 
actinomycotic tumor in the lung. The carcass was condemned. 

No. S0951. 

Red 8t«er, large horns, white stripe across forehead ; received August 28, 1892. 

Immense fibrous bony swelling of right lower maxilla. (See No. 545524, on 
Plate VI.) Ulcerating granuloma, 4 to 5 inches in diameter. 

Treatment was commenced August 30, with a daily dose of 15 grams, and was con- 
tinued Tintil October 25, with proper intervals. Tho steer showed pronounced iodism, 
and the fibrous parts of the tumor shrunk considerably. The granuloma dried up 
aud shrunk to the, size of a walnut. 

Post-morteniy November 29. — The fibrous part of tho swelling contained several cen- 
ters of soft tissue, especially in the lower nart around the scar left from tho granu- 
loma. Th-o remaining part of this was rather hard and dry. Tho internal tissue of 
the bone was spongy, with a few centers of soft tissue and pockets filled with pus. 
Just inside the granuloma was a large cavity tilled with soft tissue. Tho lymph 
glands on head were sound. No internal lesions. The carcass was condemned. 

No. S9981, 

Speckled steer, dehorned ; received August 28. 

Immense fibrous bony swelling of right lower jaw, with ulcerating granuloma. 
(Case similar to that shown in No. 545524, on Plate vi.) 

Treatment was commenced August 30, with a daily dose of 15 grams, and was con- 
tinued until November 1, with proper intervals. Though the steer showed a fair de- 
gree of iodism, the effect of the medicine on the tumefaction was scarcely noticeable. 
The granuloma only dried up around the edges, but continued to ulcerate in the cen- 
tral part of the surface with a very fetid odor. The surrounding fibrous swelling 
shrunk somewhat, which made the granuloma appear more prominent than it did 
originally. In spite of the large and frequent doses of medicine no further improve- 
ment was obtained. 

Post-mortem, November 29. — The head had lieen removed by the butchers before ex- 
amination. No internal lesions. The carcass was condemned. 
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" 2^0. S99G6. 

Light-red steer, homlees : received August 28. 

On the right lower maxilla, below tbe third molar, is located a hard bony swellinff 
the size oif a goose egg. The skin covering the swelling is thick and indurated, and 
closely attached to the underlying tissue. 

Treatment was commenced August 30, with a daily dose of 10 grams, and was con- 
tinued until October 15, with proper intervals. The iirst two weeks the swelling in- 
creased considerably in size, and became a trifle larger than a clinched fist. The 
dose was then increased to 12 grams, and later on to lo grams, but in spite of this the 
steer, which weighed about 1,100 pounds, only showed obscure symptoms of iodism. 
The growth of the tumor was checked, but it did not shrink any. 

Fo8t-fiU>riem, November 29, — The head of the steer had been removed by the butchers 
before it was examined. No internal lesions. The carcass was condemned. 

JVo. 59805, y 

Brindle steer, horns; received August 90, from Kansas City. 

Extensive swelling of facial bones on right side. (Case similar to that shown in 
No. 130915, on Plate vni, but without granuloma.) 

Treatment was commenced September 1, with a daily dose of 15 grams, and was 
continued until Novem))er 1, with proper intervals. Stee^ showed a pronounced 
iodism, but the tumor only shrunk very little. 

Post'tnoi'tem, Noremhei" 29. — The skin covering the bony swelling was thick and in- 
durated. ITie internal tissue of the tumefaction spongy, with numerous centers of 
soft tissue and pockets filled with pus. Lymph glands on head sound. No internal 
lesions. The carcass was condemned. 

3o. S9969. 

Red steer, hornless, brindle head and neck ; received August 28. 

Immense fibrous bony swelling of left lower jaw. Ulcerating granuloma 6 to 7 
ihchcH in diameter, and 2 to 3 inches thick. CCase similar to that shown in No. 
545524, on Plate VI.) 

Treatment was commenced August 30, with a daily dose of 15 grams, and was con- 
tinued until Oftober 25, with proper inten-als. The steer showed a pronounced 
iodism. The fibrous part of the tumor shrunk almost entirely. Granuloma dried up 
and was drawn in. By November 12 it had disappeared, oniy leaving a large white 
contracted cicatrix. 

Fo8i -mortem f November 29, — The fibrous ^arts of the swelling around the cicatrix 
contained a few centers of soft tissue the size of hazelnuts. The bony swelling was 
spongy with a few pockets containing yellow inodorous pus. Surrounding lymph 
glands were sound. No internal lesions. The carcass was condemned. 

No. 48013. 

Red steer, white star, hornless; received August 30, from Kansas City. 

Bony swelling of the left side of the face, from the eye to the nose. (Case similar 
to that shown in No. 130915, on Plate vni.) 

Treatment was conmieuced Se))tcml>er 1, with a daily dose of 12 grams, and was 
continued until October 25, with proper intervals. The steer showed the usnal 
symptoms of iodism. The tumor remained unchanged in size, only the thick indu- 
rated skin covering it became a trifle thinner. 

ront-moriem, November 29.— ^o traces of actino in the indurated skin. The internal 
tissue of the bony swelling was spongy, and contained a few centers of soft tissue 
the size of hazelnuts. The Ivmph glands on the head were sound. No internal 
lesions. The carcass was condemned! 

No. 45887. 

Red steer, hornless, white star; received September 5. 

Immense fibrous bony swelling of left lower maxilla, with ulcerating granuloma 
6 to 7 inches in diameter. (See No. 54.5524, on Plat<5 vi.) 

Treatment was commenced Se])tcmber 7, with a daily dose of 12 grams, and was 
continued until October 25, with proper intervals. The steer showed a pronounced 
iodism and the granuloma soon began to dry up and shrink, and finaHy disappeared 
entirely. The thick fibrous induration in the skin was reduced considerably. 
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Post-tMrtem, November 29. — The fibrous tissue on tho lower part of the tamefaction 
inclosed a few small oentors of soft tissue. The internal part* of the bony swelling 
were spongy, with several pockets and centers of pus and soft tissue. One of these 
inst inside the scar loft by the external granuloma was tho sice of a hen's ag^. The 
lymph glands on the head were sound. Xo internal lesions. The carcass was oon- 
denmed. 

No. 545544. 

Dark red steer, white face and rump ; rocoive<l August 16. 

Larffo fibrous bony swelling on left lower maxilla with ulcerating granuloma 4 to 
5 inches in diameter. (See No. 545524, on Plate vi.) 

Treatment was commenced August 18, with a daily dose of 12^ grams, and was con- 
tinned until October 1, with proper intervals. The steer showed no s^miptoms of 
iodism, and tho tumor improved only slowly. Tho granuloma dried up ana shrunk 
slightly, a«d so did the fibrous parts of the tumefaction. Medicine was again admin- 
istered from October 15 to October 30, by which time the granuloma had disappeared 
and the swelllDg had been redacod considerably. 

Post-m<n'temj November 89. — The internal parts of the swelliDg were spongy, and con- 
tained several cavities filled with soft tissue, one of which, just inside the cicatrix 
left by the external granuloma, was the size of a walnut. The lymph glands on the 
head were sound. No internal lesions. The carcass was condemned. 

No. S99S3. 

Red steer, white star, hornless, white spot on shoulder; received August 28, 1892. 

Large fibrous bony swelling of right lower maxilla with ulcerating granuloma 4 
to 5 inches in diameter. (See No. 545524, on Plate vi.) 

Treatment was commenced August 30, with a daily dose of 12 grams, and was con- 
tinued until October 25, with proper intervals. The steer showed a pronounced 
iodism ; the granuloma dried up and disappeared, and the fibrous part of the swell- 
ing was reduce*! considerably. 

Po8t-mor1emj Norember 29. — The dense fibrous tissue surrounding the scar left by 
the granuloma contained a few centers of soft tissue ; the internal tissues of the bony 
swelling wore spon^, with several pockets filled with soft tissue, one of them, cor- 
responding to the cicatrix, being the size of a hen^s ^^g. No internal lesions. The 
carcass waa condemned. 

No. 1310SC. 

Light roan steer, horns ; received September 5. 

No. 131030. 

Speckled steer, red head and neck^ received September 5. 

Lar^e, fibrous, bony swelling of right lower maxilla with ulcerating granuloma 
2 to 3 inches In diameter. Treatment was commenced September 7, with a daily dose 
of 12 grams, and was continued until October 28, with proper intervals. Both steers 
showed a pronounced iodism. The granuloma dried up and disappeared, and the 
fibroQs parts shrunk considerably. 

FoBUmorlem, November 29. — No. 131026. Tho fibrous covering on the bony swelling 
showed no traces of actinomycosis. The internal tissue of the bone was spongy, and 
contained only a few small centers filled with soft tissue. The lymph glands on the 
head were sound.- No internal lesions. As the steer was in a very poor condition 
tho carcass was condemned. 

No. 131030. The fibrous part of tho swelling contained several centers of soft tis- 
sue. Tho internal parts of the bone were spongy, and contained several largo,pock-r 
ets with soft tissue, especially just inside tho scar left by tho external granuloma. 
No internal lesions. The carcass was <^ndemned. 

Though both steers sho\*'ed exactly the same external lesions, and received exactly 
the same treatment as to dose of medicine and length of time atlministered, and 
though they both apj>arently improved equally, tho post-mortem examination 
Aowed that the medicine had had a much stronger effect on the internal parts of 
the tumefaction on the first one than on the other. 

No. 130005. 

Re<l BX>eckled steer, horns ; received August 30 from Kansas City. 
Fibrous bony swelling of the left side of the face from eve to nose. (See No. 
130915, on Plate ^^^.) 



Digitized by 



Googk 



160 REPORT of" the BUREAU OF ANIMAL INDUSTRY. 

Treatment commenced September 1, with a daily dose of 12 grams, and wascontin- 
ned until October 25, with i>roper intervals. 

The steer showed a pronounced iodism, and the fibrous parts of the tumefaction 
shrunk considerably, leaving the bony swelling covered by the slightly indurated 
skin. 

Post-mortem f Xovembcr^O, — The thin fibrous covering of the bony swelling contained 
a few small centers of soft tissue. The internal tissue of the bone was spongy, and 
contained several pockets filled with soft tissue and pus. The lymph glands on the 
head were sound. No internal lesions. The carcass was condemned. 

Xo, 48080. 

Red steer, hornless; received August 30 from Kansas City. 

Immense swelling of the facial bones on right side from eye to nose. The covering 
skin is very thick and indurated. On the most prominent part, 3 inches below the 
eye, is located an ulcer 4 to 5 inches in diameter. (Case similar to that shown in 
No. 130915, on Plato viii.) 

Treatment was commenced September 1, with a daily dose of 15 grams, and was 
continued until October 25, with proper intervals. The steer showed a pronounced 
iodism and the fibrous parts of the swelling were reduced considerably, while the 
ulcer dried \\\\ and became covered with epidermis, leaving three small fistulous 
openings, which soon afterwards closed up. 

rost-mortcmy November 29, — Slight traces of soft tissue centers loft in the indurated 
skin. The internal tissues of the bony swelling were spongy, but contained only a 
very few cavities, filled with soft tissue. The lymph glands on head wore soand. No 
internal lesions. The carcasa was condemned. 

So, 545764. 

Red steer, white star, small horns; receive<l August 16, 1892. 

The right lower maxilla is swollen from thft mouth to the neck. The swelling is 
hard as bone near the mouth, while the pasterior parts are soft. 

Treatment was commenced August 18, with a daily dose of 10 grams, and was 
continued until September 12, when the soft parts of the swelling had disappeared, 
leaving a hard, bony tumor the size of a clmehed fist on the lower edge of the 
under jaw near the chin. (See Plate ir.) 

The treatment was again commenced October 10, and continued until November 
15, with proper intervals, but apparently without further improvement in the size 
of the tumor. The steer being in a rather poor condition was not killed with the 
first lot slaughtered on Noveniber 29. 

Post-mortem, January 27, 1893. — In right lower maxilla is a bony swelling the size 
of a goose cg^. A section through this shows it to consist of compact bone, which, 
around the dental canal, is spongy, and contained a little x)us. The fifth molar was 
decayed. No internal lesions. The carcass was passed as sound. 

Xo. 130920. 

White speckled cow, short horns; received September 12, 1892. 

In the sublaryngeal space, on the right side, is located a hard, fibrous tumor the 
size of a double clinched fist, Iving loose in the connective tissue under the skin. 

Treatment was commenced September 14, with a daily dose of 10 grams, and was 
continued until October 20, when the tumor had shrunk to the size of a hen's egg. 

Medicine was a^aiu administered from NoA^ember 13 till January 25, with one dose 
twice a week, which removed the last traces of the tumor. 

Post-mortem, January 27, 1893.— So traces of the tumor left. A few small hard 
nodules in the wall of the small intestines. Lungs and liver sound. The carcass 
was passed as sound. 

Xo. 545750. 

White speckled steer^ with horns ; received August 16, 1892. 

Tha right upper maxilla a little below the eye is swollen considerably. The cover- 
ing layer of the swelling is fibrous, the deeper parts bony. In sablingnal space is 
located a hard, fibrous tumor the size of a clinched fist. 

Treatment was commenced August 18, with a daily dose of 10 grams, and was 
continued until October 2, at proper intervals. By this time the tumor in subli^ual 
space had disappeare<l, while the other one had grown considerably smaller. Ytom 
November 1 until January 25 medicine was given about twice a week, only reducing 
the swelling a little. 

Post-mortem, January 27, 1893. — No traces of actino in the fibrous covering on the 
bony swelling. This, however, is completely filled with actinomycotic new forma- 
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lions, which extend into the maxillary sinns^ and from here into the nasal fossa, 
where it may be felt by inserting a finger throngh the nostril. 
Pleuritic adhesions in right lung. Internal organs sound. The carcass was con- 

leraned. 

Xo, 4S071, 

Red spotted steer, hornless; received August 30, 1892, from Kansas City. 

In right parotid re^^ion is located a hard, fibrous tumor the size of a goose egg, and 
a similar one is seen in sublaryngeal region on same side. 

Treatment was commenced September 1, with a daily dose of 10 grams, and was 
continued until October 10, with proper intervals, by which time the steer was 
regarded as cured. 

Post-mortem, January S7t 1893, — No traces of the tumors left, A few small hard 
nodules in the wall of the small intestines. Anterior lobes of both lungs adherent 
to pericardium. The carcass was passed as sound. 

Xu. 480496. 

Dark red steer, dehorned ; received August 16, 1892. 

On both cheeks are locat^id four to five small hard tumors the size of walnuts, and 
m sublaryngeal space one the size of a double clinched fist. 

Treatment was commenced August 18, with a daily dose of 10 grams, and was con- 
tinued until October 7, with proper intervals, by which time all the smaller tumors 
had disappeared and the largest one had shrank to the size of a hen's (igg. Medi- 
cine was again administered from November 1 to November 20, and soon afterwards 
the steer was cured. 

Post-mortem, January 137, 1895, — ^No traces of the tumors left. A few small nodules 
in the wall of the small intestines. Other internal organs sound. The carcass 
was passed as sound. 

Xo, 0. 

No tag. Dark -red steer with horns, white belly, white spot ou flank. 
The steer has been under treatment for the last three months, though not steadily. 
It had a fibrous tumor under the throat as big as a child's head. 
At the post-mortem examination on January 27, 1893, no traces of the disease were 
found, and the carcass was passed as sound. 

Xo, 25875, 

White steer, hornless ; received September 12, 1892. 

In left parotid and sublaryngeal region is located a fibrous tumor the size of a 
child's head. The covering skin is conueot<3d with the tumor. 

Treatment was commenced September 14, with a daily dose of 12 grams, and was 
continued until October 20, when the tumor had shrunk to the size of a goose egg. 

From November 20 to January 25 medicine was again administered. The steer 
showed a pronounced iodism under the whole treatment. 

Post-mortem, January ;?7, 1893, — No traces of the tumor left, ejccept a fibrous indu- 
ration in the skin where the tumor had bo enlocatetl. No internal lesions. The oar- 
oa^ was passed as sound. 

Xo, 59137, 

Red Hereford steer, white head and shoulder; received August 28, 1892. 

In left parotid region are located two tumors, the size of a hen's egg. Under the 
throat a similar one, the size of a double-clinched fist. 

Treatment was commenced August 30 Avith a daily dose of 12 grams, and was con- 
tinued until October 25, when allthree tumors disappeared, with the exception of a 
little induration in the skin. 

Post-mortem, January^, /<955.--Submaxillary glands a little swollen, but sound. 
The skin in parotid region and under the throat fibrous and indurated. No internal 
lesions. The carcass was passed as sound. 

Xo. 45957, 

Red steer, white breast and back ; received September 5, 1892. 
In sublaryngeal space on right side is located a fibrous tumor the size of a child's 
head. 

8152 11 
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Treatment was commeiMsed September 1, i;rith a daily doBe of 12 grams, and wm 
continued until October 10, with proper interrals. By this time an Al>9ces8 bad 
formed, which was opened, and 4 to 5 ounces of good yellow pus evacnated. The 
tumor had shrunk considerably in sizq. Medicine was again administered &om No- 
vember 15 till January 20. The steer showed pronounced iodism, and the tnmor 
shrunk rapidly. 

rost-mortem, January $7, 189$. — No traces of the tumor left except a 1-inch thick 
fibrous induration in the skin. No internal lesions. The eareaas was paased as 
sound. 

JVd. 1S0914. 

Red steer, white face and belly, with horns; received August 30, from Kaasas 
City. 

In sublaryngeal space is located a hard, fibrous tumor the size of a child's head. 
Inside the lips are located several small granulomas. 

Treatment was commenced September 1, with a daily do«e of 12 grains, and was 
continued until October 15, with proper intervals. The granulomas in the mouth 
disappeared after two weeks' treatment, and the tumor under the throat shrunk nip- 
idly, the steer showing a pronounced iodism. Medicine was again adminij^tered from 
November 1 until November 20, when the steer was regarded as cured, though it was 
in a rather poor condition. 

PoHi-mortein, January ^, ^5^5.— Postpharyngeal glands indurate<L No internal 
lesions. . The careaAS ^^as paased as sound. 

Ko, 5S3770. 

Rod steer, white forehead and jaws, hornless; received August 22, 1832. 

In right parotid region, just below the ear, is located a fibrous tumor the size of a 
clinchetl fist. In sublaryngeal space a similar tumor the size of a child's jiead. 

Treatment was commenced August 24, with a daily dose of 12 grams, and was con- 
tinued until October 20, with proper intervals. By' this time the tumor in parotid 
region had disappeared, and the other one shrunk to the size of a goose egg. Medi- 
cine was again administered from November 9 until January 10, when this tumor 
had almost disappeared. 

PoBUmwrtemy January 27 ^ 1893. — No traces of the tnmor left except a fibrous indu- 
ration in the skin. No internal lesions. The carcass was passed as sound. 

Xo. S999S. 

Roan steer, hornless ; received August 28, 1892. 

In sublaryngeal region is located a hard, fibrous tumor the size of a cocoanut. 

Treatment was commenced on August 30, with a daily dose of 12 grams, and con- 
tinued until October 20. The steer showed no symptoms of io<^lism, and the tumor 
remained almost unchanged. Treatment was r<mtinu©d from November 10 until Jan- 
uai'y 20, but the tumor only shrunk very little. 

Po^it-mortem, January f7, 1893. — Under the throot is located a fibrona tumw the 
size of a child's head, containing several large centers of soft tissue and pus. The 
lymph glands on heml sound. In the walls of the small intestines were located a 
few small nodules. The carcass was condemned. 

So. 399fJ9. 

Strawberry roan steer, dehorned ; received August 28, 1892. 

In left sublaryngeal space is located a fibrous tumor the size of a double clinched 
fist, and on the middle of the left cheek is a similar one the size of a goose egg. 

Treatment was commenced August 30, with a daily dose of 10 grams, and was con- 
tinued until October 15, with proper intervals. By this time the tumor on the cheek 
had almost disapj>eaTed, and the other one grown considerably smaller. Medicine 
was again administered from November 12 until January 15, when tiic steer was re- 
garded as cured. The steer showed only slight symptoms of iodism. 

PosUmorfemy January S7, 1893. — No traces of the tumors left. No internal lesions. . 
Hie carcass was passed as sound. 

Xo. 54-5511. 

Light-rcil steer, dehorned ; received August 16, 1892. 

Ill sublaryngeal space, on left side, is located a tumor the size of a child's head. On 
the lower part of the tumor extends through the skin an ulcerating granuloma the 
size of a hen's egg. 

Treatment was commenced August 18, with a daily dose of 12 grams, and was con- 
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tinued nntil October 7, with proper in terra] s. The steer showed no symptoms of 
iodism, and the tumor shrunk only slowly, while the granuloma showed, no inclina- 
tion to dry np. From November 9 the treatment was again commenced, and this 
time with better effect. The dose was increased to 15 grams. The tumor shrunk 
completely and the granuloma dried np. January 5 the treatment was discontinued, 
and two weeks later the steer was regarded aa cured. ■ 

Po8i-7uoriem, January 27, 1S93. — ^No traces of tumor left, except a white cicatrix in 
the skin. Left postpharyngeal lymph gland considerably swollen, containing sev- 
eial small "gnB centers. No internal lesions. Tlie carcass was passed as sound. 

No. 1S0921, 

Bed steer, homlefis ; received September 5, 1892. 

In ri§ht parotid region is located a fibrous tumor the sire of a doublo clinched 
fist, a similar one nndor the throat the size of a child's head, and another in left pa- 
rotid Fegion, the size of a goose egg. 

Treatment was commenced September 7, with a daily dose of 12 g^ams. and was 
continued nntil November 10, with proper intervals. The steer showed a pro- 
nounced iodism, and the tnmors shrunk rapidly. When the treatment was discon- 
tinued there only remained slight traces of the tumors, which disappeared soon after- 
ward. 

Fost-moricm, January ff7, 1893. — No traces of tumors left. No internal lesions. 
The carcass was passed as sound. 

No. $9965. 

Red steer, whit<5 face and stomach; received August 28. 1892. 

In right parotid region is located a hard, fibrous tumor the size of a doublt* clinched 
fist, lying loose in the connective tissue under the skin. 

Treatment was commenced August 30, with a daily dose of 10 grams, and was con- 
tinued until Octol^er 20, with proper intervals. By this time the tumor liad almost 
disappeared, t^ steer showing a pronounced iodism« November 17 a new tumor 
began to form on the opposite side; and medicine was again administered until De- 
cember 20, when the steer was regarded as cured. 

roat-mortenii January £7, 1S93. — No traces of the tumor left. No internal lesions. 
The carcass was passed as sound. 

No. 25SG4. 

Dark-red steer, horns; received September 12, 1892. 

Under the throat on left side is located a hard fibrous tumor, the size of a big 
child's head, lying loose in the connective tissue under the skin. 

Treatment was commenced September 14, with a daily dose of 12 grams^ and was 
continued until October 20. The steer showed only slight symptoms of iodism and 
the tumor shrank slowly. November 10 the tumor had decreased to the size of a 
dinched fist, and medicine was again administered until December 12, when only a 
small bunch was left under the skin, which disappeared soon afterward. 

Fost-moriem, January 27, 189S.—^o traces of the tumor left except a thick fibrous 
induration in the skin. No internal lesions. The carcass was passed as sound. 

No. 131004. 

Dark-red steer, roan face, hornless; received September 5, 1892. 

In sublaryngeal space is locate<l a tumor the size of a child's head. On the lower 
end of this there is a granuloma about 2 inches in diameter. 

Treatment was commenced on September 7, with a daily dose of 12 grams, and 
was continued until October 7, when the granuloma had dried up and the tumor 
shrunk to the size of a goose %gg. November 5 the granuloma began to grow again, 
and medicine was administered until December 12, \^hon the steer was regarded as 
cured. The animal showed a pronounced iodism under the treatment. 

PosUmarUm^ January 27, 1893.— No traces of tumor left except a white contracted 
cicatrix on the slightiy indurated skin. No internal lesions. The carcass was 
passed as sound. 

No. 19. 

No tag. Red steer, horns. 

On post-mortem examination, January 27, 1893, there was found no trace of actin- 
omycosis, except a fibrous induration in the skin under the throat. 
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No, SO, 
No tag. Same as above. 
Both carcasses were passed as sound. 

JVb. 53iSS8. 

Dark-red steer, white forehead, hornless ; received August 16, 1892. 

In left parotid region, just below the ear, is located a hard, fibrous tumor the size 
of a hen's egg, and below this one, in the sublaryngeal region, another the size of a 
child's head. 

Treatment commenced August 18, with a daily dose of 10 grams, and was conthi- 
ued until October^, with proper intervals. The steer showed a slight iodism, and 
when the treatment was stopped the smaller tumor had disappeared and the larger 
one shrunk to -the size of a walnut, but covered by a very thick, fibrous induration 
in the skin. Medicine was therefore commenced again on November 10 and contin- 
ued until December 20, with two doses per week. By this time the steer was re- 
garded as cured. 

Post-mortem, Januarys?, 1893, — The skin in the parotid region slightly indurated. 
No traces of the tumors left. No internal lesions. The carcass was passed aa sound. 

Xo. 479SS. 

Red steer, hornless ; received August 30, from Kansas City. 

Flat, fibrous, bony swelling on loft upper maxilla, with a granulating ulcer 3 
inches in diameter. 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continued until October 20, when the fibrous parts of the swelliuff had di8api>eared 
and the ulcer dried up, leaving only a small white cicatrix, pfovember 10 this 
broke open again, and medicine was again administered for four "^eeks. The steer 
showed a pronounced iodism under the treatment. 

Poat-moi'iem, Jannai^j S7, 189S.^^he superior maxilla slightly swollen. The max- 
illary sinus contains a little granulomatous tissue of a rather solid character, and 
not containing any pus. The lymph glands on head sound. No internal leaions. 
The carcass was x>assed aa sound. 

No. G8000. 

Red steer, white face, horns; received August 22, 1892. 

Inleft parotid region, just below the ear, is located a hard, fibrous tumor the 
size of a double clinched fist. In submaxillary space is a similar one the size of a 
child's head. 

Treatment was commenced August 24, with a daily dose of 12 grams, and was con- 
tinued until October 7, with proper intervals. By this time an abscess had formed 
in the tumor below the ear, which was opened, and a few ounces of pus evaeuated, 
after which the tumor rapidly disappeared. As the steer got sore feet from standing 
on the hard floor, he was turned out, and not taken in again until October 25. By 
this time the tumorunder the jaw had shrunk to the size of a hen's egg and medi- 
cine was again administered two weeks. Shortly afterwards the steer was regarded 
as cured. 

ro8t-mortem, January 27, 1893. — No traces of the tumors left. No internal lesions. 
The carcass was passed as sound. 

No. 39968. 

Red steer, white star, hornless; received August 28, 1892. 

In sublaryngeal space on left side is located a fibrous tumor the size of a large 
child's head. The superior maxilla on same side is a little swollen. 

Treatment was commenced on August 30, with a daily dose of 12 grams, and was 
continued until Octol)er 2S, with proper intervals. The steer showed only slight 
symptoms of io<lism, but the tumor had by this time shrunk to the size of a goose eg^, 
while the swelling on the upper jaw remained unchanged. From November 15 until 
December 29 medicine was again administered in doses, two or three times a week, 
and the remaining part of the tumor disappeared slowly. 

rost-mortemf January S7, 1893. — The superior maxilla above the third molar slightly 
swollen. By opening the maxillary sinus is seen a bony now formation, the form 
and size of a cherry, extending from the socket of the molar up into the sinus. It 
contained granulomatous tissue, but no pus. No traces left of the tumor under the 
jaw. No internal lesions. The carcass was passed as sound. 
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Xo. 26. 

No tag. Red steer, whit<i star, horns. 

Left lower maxilla swollen to the size of a double clinched fist. 

At the post-mortem examination on January 27 the swelling proved to he spongy, 
filled with granulomatous tissue and pus. In the wall of the small intestines were 
a few small nodules. The carcass was condemned. 

No. S9968, 

Black st<^er, white star, honfless ; received August 28, 1892. 

In left suhlaryngeal region is located a hard, fibrous tumor the size of a child's 
head. 

Treatment was commence<l on August 30, with a daily dose of 12 gtams, and was 
continued until October 15, with proper intervals. The steer showed a pronounced 
iodism, and the tumor shrunk until about one-third of its original size. From No- 
vember 10 until January 15 medicine was given about twice a week, and the tumor 
disappeared completely. 

Post-mortem f January 97 y 1893. — No traces of the tumor left. A few small nodules in 
the wall of the small intestines. The carcass waB passed as sound. 

Xo. 39973. 

Red speckled steer, horns; received Au^ist 28, 1892. 

In left parotid and suhlaryngeal region is located a large, rather soft tumor the 
size of a cocoanut. On the left cheek there is a very hard, fibrous tumor the size of 
a hen's egg. 

Treatment was commenced on August 30, with a daily dose of 12 grams, and was 
continued until October 20, with proper intervals. The little, hard tumor on the 
cheek disapx>eared remarkably fast, in about two or three weeks, and the larger one 
also shrunK considerably, the steer showing a well-pronounced iodism. From De- 
cember 5 until January 20 medicine was agaiu administered and the tumor shrunk 
to the size of a hen's egg. 

Post-niortem, January i7, 1893. — In left parotid region is found a fibrous induration 
the size of a hen's egg. It contained traces of soft tissue. No internal lesions. 
The carcass was passed as sound. 

Xo. 131017. 

Dark-red steer, horns j received September 5, 1892. 

In suhlaryngeal region on the left side is located a hard fibrous tumor the size 
of a double clinched fist. On the lower end of it there is a white contracted scar, 
3 to 4 inches in diameter. 

Treatment was commenced September 7, with a daily dose of 10 grams, and con- 
tinued until October 20. The tumor shrunk to about half its original size, but the 
thick indurations in the skin did not improve very much. From December 5 to 
January 15 medicine "was given every second day, anil the tumor shrank constantly 
but slowly. 

Post-mortem, January 27 y 1893. — The skin under the throat indurated and about 
1 inch thick. No traces of the tumor left. No internal lesions. The carcass was 
passed as sound. 

Xo. 59146. 

Red steer, whit© brisket, hornless : received August 28, 1892. 

In suhlaryngeal region on right side is located a fibrous tumor the size of a child's 
head. 

Treatment was commenced August 30, with a daily dose of 12 grams, and was con- 
tinued until October 15. The st^er showed very little iodism, and the tumor only 
shrunk to about half the original size. From November 10 until January 15 medicine 
was given about every second day, the tumor going down slowly. 

Post-mortem, January 27, 1895. — In connective tissue under the throat is located a 

fibrous tumor the size of a small hen's egg. It contains a few centers of soft tissue 

of a rather dense character. The left suhlaryngeal lymph gland swollen to about 

.double its size, containing several small pus foci. A few small nodules in the wall 

of the small intestines. No other internal lesions. The carcass was passed as sound. 

Xo. 25886. 

Red steer, white spot on each shoulder, horns ; received September 12, 1892. 

In suhlaryngeal region, on right side, is located a hard, fibrous tumor the size of a 
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cocoanut. From its lo\rer enrfiice depends a cylindrical granuloma, 3 inches thick, 
covered with thin epidermis, and 5 to 6 inches long. 

Treatment was commenced on Septemhoi 14, with a daily dose of 12 grams. The 
iibrous tumor shrunk yer>^ rapidly, but the granuloma remained almost unchanged. 
On November 20 the large fibrous tumor had disappeared completely, leaving tbo 
granuloma hanging loose from the skin, with no connection with the underlyiug 
tissue. It had by this time shrunk about 3 inches, and had the form and size of a 
goose eggf attached with the broad end to the skin, and was now of an almost fibrous 
character. 

Post-mortem, January 27, 1S93. — No notes taken about the granuloma, which has 
been left in the skin and overlooked. Lymph glan^ on head sound. No internal 
lesions. The carcass was passed as sound. 

No. 131033, 

Red steer, white star, and spot on shoulder and hip, horns; received September 
5, 1892. 

In sublaryngeal space on right side is located a tumor the size of a double clinched 
fist. 

Treatment was commenced on September 7, with a dose of 10 grams, and was 
continued until October 15, when the tumor had disappeared. About October 25 
the respiration for the first time was accompanied by a snoring sound. The breath- 
ing was extremely difficult, the steer's apiMjtite failed, and it lost rapidly in flesh, 
and stood with the head stretched forward, with staring eyes. Medicine was at once 
administered in doses of 15 grams a day, and with good success. In less than a week 
the respiration became almost normal, the steer regained its appetite, and soon pickeil 
up in flesh again. Above the pharynx could be felt a tumor the size of a goose egg. 
Medicine was then given in doses of 10 grams about every second day, and December 
10th the steer was regarded as cured. 

Post-Wrortem, Jamtary ;P7, ISOS. — Right postpharyngeal lymph gland, containing a 
few small pus foci, was swollen to about three times its original size. No internal 
lesions. The carcass was passed as sound. 

JVb. 39$S2, 

Roan steer, white brisket, hornless ; received Angnst 28, 1892. 

In the loose connective tissue, in the submaxillary space, are located four hard, 
fibrous tumors, the size of goose ogg. Two similar ones of the same size are located 
in the left parotid region. 

Treatment was commenced on August 30, with a daily dose of 12 grams, and was 
continued until October 20. The steer showed no symptoms of iodism and the tumors 
bad only shrunk a little. From November 12 the medicine was given again, and 
the tumors now improved fa8t. January 15, the steer was regarded as ciire4. 

PoM-moriemy January 57, 1S95. — ^No traces of tlie tumors loft. No internal lesions. 
The carcass was passed as- sound. 

Ko, 33, 

No tag, N. M. Spotted dehorned steer. 

Post-mortenif January g7, 1893. — In the left parotid region was located a fibrous 
tumor the size of a dou~ble clinched fist. It was closely covered by the skin and 
contained several centers of soft, granulomatous tissue, out of which pus drops 
might be squeezed. 

No internal lesions. The carcass was condemned. 

Xo, 39970, 

Dark red steer, horns ; received August 28, 1892. 

In suldaryngeal space, on right side, is located a fibrous tumor the size of a child's 
head, on the lower surface of which is located a granuloma 3 to 4 inches in diameter.- 
In parotid region on same side there is a similar one, the size of a goose egg. 

Treatment was commence<l on August 30, with a daily dose of 12 grams, and was 
coritinued until October 28, but with little success. The steer show^ no symptoms 
of ioilism, and the tumors remained alqiost unchanged, and the granuloma showed 
no tendency to dry up. Medicine was again administered from Novemlier 10 until 
January 15, but the tumors only shrunk to about half their original size and the 
granuloma became a little smaller. 

I'OHt-mortemy January 27, 1S9J. — In sublaryug<»al region is located a hard, fibrous 
tumor the size of a double clinched fist, containing numerous i)ocket8 and centers 
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filled with soft ^ranulomatons tissue and pus. In parotid region is a fibrous indura- 
tiuu tho size of a walnut. Lymph glands on head sound. No internal lesions. 
' Tke carcass was condemned. 

No, SS, 

No tag, N. M. Bed dehorned steer, white star in forehead, stripes on shoulder, 
white helly. 

PoiUrMrtem, January g?, 1893, — In sublaryngeal region is located a fibrous indura- 
tion the size of a clinched fist, containing a few centers of ^anulomatous tissue, 
of a rather solid character, not containing pus. No internal lesions. The carcass was 
passed as sonnd. 

Xo. 39054. 

Bed steer, hornless ; received August 28, 1892. 

In left parotid region is located a hard, fibrons tumor the size of a clinched fist. 
It is open on the most prominent point and pas flows out. Under the throat, on 
the right side, is a similar tnmor, the same size. 

Treatment was commenced on August 30, with a daily dose of 10 grams, and was 
coutinned until October 20, when the steer was regarded as cured. The animal 
showed a pronounced iodism. 

Post-mortem, January 27 j 1S93. — No traces of the tumor left. No internal lesions. 
The carcass was passed as sound. 

No. 39967. 

Red steer, white star, white belly, hornless ; received August 2$, 1892. 

In the submaxillary space are located five tumors, the largest the size of a goose 
egg, the smallest the size of a walnut. 

Treatment was commenced on August 30, with a daily dose of 12 grams, and was 
continued until October 20, when the tumors had shrunk to half their original size. 

From November 12 until December 30 medicine was given twice a week, and the 
tumors disappeared completely. 

Post-mortem, January 27, 1S9S. — No traces of the tumors left. No internal lesions. 
The carcass was passed as sound. 

No. 30971. 

Brindle steer, white forehead, horns; received August 28, 1892. 

Left superior maxilla is slightly swollen and covered by an ulcer 3 inches in 
diameter. 

Treatment was commenced on August 30, with a daily dose of 10 grams, and was 
continued until October 15, with proper intervals. By this time the ulcer had dried 
up, and only left a little contraoted scar. From November 12 until January 15, 
medicine was given twice a week, apparently without further improvement. 

Post-mortem, January S7, 1893. — The skin covering the upper maxilla a little indu- 
rated. The maxillary sinus contained an actinomycotic new formation the size of a 
hen's e^g, but of a rather fibrous character, and not containing any pus. No inter^ 
nal lesions. The carcass was passed as sound. 

No. 40. 

No tag. N. M. Red roan, dehorned steer. 

Post-mortemy January 27, 1893. — Left upper maxilla slightly swollen and covered 
with a layer of fibrous tissue. Small new formations m maxillary sinus. A few 
small nodules in wall of small intestines. The carcass was passed as sound. 

No. 39986. 

Red steer, .white face and back, hornless; received August 28, 1892. 

In the intermaxillary space are located three hard, fibrous tumors the size of 
goose eggs. 

Treatment was commenced August 30, and was continued until October 14, when 
all three tumors had disappeared. The steer showed a pronounced iodism and lost 
in condition ufidor the treatment. 

Post-mortem, January B7, 1893. — The skin covering tho submaxillary space slightly 
indurated. Lymph glands on head sound. No internal lesions. The carcass was 
passed as sound. 



Digitized by 



Googk 



168 REPORT OF THE BUREAU OF ANIMAL INDUSTRY. 

No, 25S55, 

Red speckled steer, hornless; received September 12, 1892. 

The sub and intermaxillary region ia filled with an oblong fibrous tnmor forma- 
tion, closely attached to the covering skin. 

Treatment was commenced September 14, with a daily dose of 12 grams, and was 
continued until October 25, when the swelling had almost disappeared. One of 
the sublingual glands could then be felt swollen to the size of a hen's ^g. Medi- 
cine was given Irom November 10 to November 25, when the steer was regarded as 
cured. 

PoaUnwrtemf January 57, 1S9S. — No traces of the swelling left. No intemul lesions. 
The carcass was passc<l as sound. 

No, 45S79, 

Red steer, hornless, white shoulders and hips ; received September 5, 1892. 

In Bublaryngeal region are located three distinct fibrous tumors in close connec- 
tion, together the size of a cocoauut. On outside of the largest one is an ulcerating 
granuloma 3 inches in diameter. 

Treatment was commenced on September 7, with a daily dose of 12 grams, and 
was continued until October 27. The steer only showed slight symptoms of iodism, 
but the tumors shrunk slowly, and the ulcer dried up. From November 12 until 
January 17 medicine was administered, and the tumors disapx>eared, only leaving 
the covering skin hard and indurated with a white contracted cicatrix thereon. 

Post-mortem. January JTt ISOS, — No traces of the tumors left except the induration 
in the skin. No internal lesions. The carcass was passed as soui^d. 

No, 4i, 

No tag. Red steer with white shoulders and belly. 

Fost-nwrierti, January ;/7, JS9S, — In left parotid region is a fibrous tumor the size of a 
double clinche<l fist, almost entirely consisting of white fibrous tissue, with a few 
deposits of soft tissue. On the outside of it is located a dried-up granuloma, the size 
of a hen's egg. The carcass was passed as sound. 

Ko. 5S3704, 

Red steer, white star and white on hips ; received August 22,* 1892. 

In left parotid region is locatml a hard, fibrous tumor the size of a clinched fist. 
From this extends a softer swelling filling the whole sublaryngeal space, extending 
on the right side up into the parotid region toward the ear. 

Treatment was commenced on August 24, with a daily dose of 12 grams, and was 
continued until October 12. By this time the soft swelling in the sublaryngeal 
space had almost disappeared, while the tumor on the left side still remained, &ough 
it had shrunk a little. From November 9 until December 20 medicine was given 
regularly, and from then until January 20 every second day. The tumor beneath 
the left oar did not disappear entirely. 

Font-mortemf January S7, 1S9S, — In left parotid region is a fibrous tumor the size of 
a walnut, containing a small amount of pus. In the surrounding tissue were lo- 
cated a few small centers of soft tissue. In the walls of the small intestines were 
located a few small, hard nodules. The carcass was passed as sound. 

Xo, 534105. 

Dark red steer, dehorned ; received August 22. 1892. 

In the submaxillary and sublaryngeal space is located an immense, soft^ nndulatinff 
tumefaction the size of a half-peck measure. On the right cheek, outside the third 
molar, is a hard, fibrous tumor the size of a clinched fist. • 

Treatment was commenced August 24 and continued until October 25, with a daily 
dose of 12 grams. The steer showed a pronounced iodism and the tumefaction im- 
proved fast. By this time the tumor on the cheek had almost disappeared, while 
the swelling underneath was not one- third its original size. P'rom November U 
until January 20 the medicine was given two to three times a week, and the head of 
the steer almost regained its normal appearance. 

Fost-mortemj January 27 j 1893. — In the sublaryngeal space is a soft, fibrous indura- 
tion containing a number of small fibrous nodules, varying in size from a pea to a 
bean, containing no pus, but a small amount of soft tissue. Lymph glands on head 
sound. No internal lesions. The carcass was passed as sound. 
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Xo, 131038. 

Brown steer, home ; received September 5, 1892. 

In right parotid region is located a hard, fibi^ons tumor, the size of a double clinched 
fist. 

Treatment was commenced on September 7, "with a daily dose of 10 grams, and 
continued until October 25, with proper intervals. The stoer showed a pronounced 
iodism and the tumor disappeared altogether. 

Post-mortem, January 27 y 1893. — No traces of tlie tumor left. Lymph glands on head 
sound. No internal lesions. The carcass was passed as sound. 

Xo. 45973. 

Black steer, specified back and breast, dehorned ; received September t3, 1892. 

In left parotid region is located a hard, fibrous tumor the size of a goose egg. A 
similar ono the size of a child's head is located in the submaxillary space. 

Treatm^t was commenced ou September 7, with a daily dose of 12 grams, and 
continued until October 22. The steer showed a pronounced iodism, and the tumors 
shrunk fast. From November 9 until December 20 medicine was again administered, 
and both tumors disappeared completely. 

Post-mortemy January f7, 1893. — -No traces of the tumors left, except a slight indura- 
tion in the skin. Lymph glands on heatl sound. No internal lesions. The carcass was 
passed as sound. 

Xo. 46900. 

Dark-red steer, white star and spot on shoulders, oars cut: received September 5, 
1892, 

In sublaryngeal and submaxillary space is located a large, fibrous tumor, on the 
lower surface of which is located an ulcerating granuloma, 6 to 7 inches in diameter. 

Treatment was commenced on September 7, with a daily dose of 12 grams, and 
continued until October 20. The steer showed a pronounced iodism, and the tibrous 
parts of the tumor shrunk and contracted so fast that a largo piece of the granuloma 
was expelled and the rest dried up and disappeared, leaving a white contracted 
Bear. Medicine was a^aiu administered from November 10 until Jsvnuary 20, when 
the tumefaction had disappeared, only leaving the skin hard and indurated. 

Post-morienif January S7, 1893. — No traces of the tumor left, except a fibrous indu- 
ration in the skin showing traces of soft tissue. No internal lesions. The carcass was 
passed as sound. 

Xo. 40733. 

Brown bull, horns; received August 30, 1892, from Kansas City. 

In the submaxillary space on the right side is locatwl a hard, fibrous tumor the 
size of a child's head. On the right cheek is a similar one tlie size of a goose Qg^. 
^ Treatment was commenced September 1, by a daily dose of 12 grams, and con- 
tinued until Decembi.T 25, with proper intervals. The steer showed a pronounced 
iodism, and the tumor ou the cheek disappeared fast, while the larger one shrunk 
considerably. From November 10 uniil December 28 medicine "Vas again adminis- 
tered, and the remaining tumor disappeared slowly, leaving the skin indurated. 

Post-mortem f January 27^ 1893. — No traces of tllo tumor left. Lymph glands on 
head sound. In the wall of the small intestines were found located a few small, hard 
nodules. The carcass was passed as sound. 

Xo. 131063. 

Black steer, horns, cars cut ; received September 5, 1892. 

In sublaryngeal space is located a hard, fibrous tumor the size of a child's head. 

Treatment was commenced September 7, with a daily dose of 10 grams, and con- 
feinned until October 22, when the tumor had almost disappeared. The steer showed 
a pronounced iodism. 

Po8t-mortemf January 27. 1893. — No traces of the tumor left, except a fibrous indu- 
ration in the skin. Lymph glands on head sound. No internal lesions. The carcass 
was passed as sound. 

Xo. 45932. 

Roan bull, hornless ; received September 5, 1892. 

In the loose connective tissue under the skin covering the sublarj'ngeal region on 
the left side is located a tumor the size of a double clinched fist. It is hard and 
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fibrous, with a smooth Burface. On the lower end there is a Hear, and here the skin 
is in close connection with the tumor. (8ee Plate u.) 

The treatment was commenced September 6 by giving a dose of 15 grams iodide 
of potassinm daily, with proper inttrvals of abont one or two days a week. The 
medicine did not have any marked efiect on the bull, which only showed vague 
symptoms of iodism, the tuhior shrinking but slowly. At the end of the fourth 
week the treatment was 8toppe<l, the tumor having then shrunk to about one-third 
its original size. In less thtan three weeks the rest disappeared without any further 
treatment, leaving only a hard tibrous thickening in the skin, the size of the palm 
of a hand, which made it look as if there was still a tumor there, but by manipula* 
tion no traces of the original lump could be detected. 

Po9t-moriem, Jannari/ 27j 1&93. — The skin covering the left parotid region a little 
indurated, and covered by a white scar. Lymph glands on head soimd. On surface 
of liver a small nodule the size of a bean. The carcass was passed as sound. 

Xo. 5S. 

No tag; red, hornless steer, white belly, white spot on left side. 
PosUmortetHy January ^ ;^, 1893, — ^No lesions of any kind found. The carcass was 
passed as sound. 

No. 39990. 

Roan dehorned heifor; received August 28, 1892. 

In the submaxillary space is located a hard, fibrous tumor the size of alarge cocoa- 
nut. 

Treatment w.as commenced August 30, with a daily dose of 10 grams, and was con- 
tinued until October 25, with proper intervals. The lieifer showed no symptoms of 
iotliMUi, and the medicine had hardly any efleot on the tumor. The treatment was 
continued from lH:h of November until January 25, but without success. The tumor 
only shrunk a little. 

rost-imrrirmy January f7, JS9S, — In left side of the submaxillary space was locate<l 
a hard, fibrous tumor the size of a child's head, containing several centers of soft 
granulomatous tissue and pus. No internal lesions. The carcass was condemned. 

Xo, 531549. 

Red steer, hornless : received August 22, 1892. 

In thosublaryngeal space on the left side is located a hard, fibrous tumor the size 
of a double clinched fist. 

Treatment was commenced on August 24, with a daily dose of 12 grams, and was 
continued until October 15, when the tumor had disappeared. * The steer showed a 
pronounced iodism. 

roHt-morleniy January 57, 1893. — ^No traces of the tumor left. No internal lesions. 
The carcass was passed as sound. 

Xo. 45950. 

Red bnll, hornless; received Septeml>er 5, 1892. 

In sublaryngeal space on left side is located a hard, fibrous tumor the size of a 
child's head, lying loose in the connective tissue under the skin. 

Treatment was commenced on September 7, with a daily dose of 12 grams, and 
was continued until October 20, when the tumor had shrunk\o the size of a clinched 
fist. From November 10 until December 20 medicine was again administered and 
the rest of the tumor disappeared. 

Post-mortem y January 27, 1893. — No traces of the lump left. No internal lesions. 
The carcass was i>as8ed as sound. 

Xo. 59131. 

"VVTiite steer, hornless; received Angnst 30, 1892, from Kansas City. 

The h'ft upper maxilla is slightly swollen. In sublaryngeal space on left side is 
located a hard, fibrous tumor the size of a cocoanut. 

Treatment was commenced September 1, with a daily dose of 12 grams, and was 
continued until October 20, when the soft tumor had almost disappeared, while the 
bony swelling remained the same. The treatment was continued from November 10 
to January 20. The steer showed a pronounced iodism, and the tumor underneath 
disappeared completely. » 

Post-mortem, Januanj 27y 189.h — The left u])per maxilla is swollen slightly. The 
maxillary sinus was completely filled with actinomycotic new formations extending 
into the nasal fovssa. The three first molars were pushed slightly outward. Lj*mph 
glands on head sound. No internal lesions. The carcass was condemned. 
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Xo, S99CS, 

Red heifbr, white belly ; received Aagust 28, 1892. 

Iq left sublaryiigeal space is located a tumor the size of a doable clinched fist. 

Treatment was commenced on Angus t 30, with a daily dose of 10 grams, and con- 
tinued until October 10, when the heifer was cured. 

Post'tnortemf January jf7, 1893. — No traces of the tumor left, no internal lesions. 
Hie carcass was passed as sonnd. 

Xo. 40000. 

Red cow, hornless; received August 22, 1892. 

In left parotid region is located a large, rather soft tumor, extending from the ear 
down into the sublaryngeal region. 

Treatment was commonce<lon August 24, with a daily dose of 10 grams, and con- 
tinned until October 27, when the whole tumor had disappeared, except a dbrous in- 
duration in the skin. 

Fott-mwUn^, Januarp £7, 189$. — ^No traces of the tumor left, except a fibrous indura- 
tion in the akin. No internal lesions. The carcass was passe<l as sound. 

No, 45927. 

Brindle steer, white star, hornless ; received September 5, 1892. 

In sublaryngeal space is located a tibrous tumor the size of a cocoanut, and a simi- 
lar one the size of a goose eg^ in the intermaxillary space. 

Treatment was commenccKi on September 7, with a daily dose of 10 grams, and 
continned until October 10. The steer showed a pronounced iodism, and the tu- 
njors shrunk considerably. From November 12 until December 20, medicine was 
again administered, and the tumors disappeared completely. 

Po9t-morUm, Jantmry 27. 1893, — ^No tracas of the tumors left, except an induration 
in the skin. No internal lesions. The carcass was passed as sound. 

No. 39996. 

Red bull, dehorned; received August 28, 1892. 

In sublaryngeal space is located a fibrous tumor the size of a child's head. On 
the inside of the lips are located a few small ^anulomaa. 

Treatment was commenced on August 30, with a daily dose of 12 grams, and con- 
tinued until October 25. The bull showed hardly any symptoms of lodLsm, and the 
tumor shrunk but slowly. The granulomas oh the lips disappeared after two weeks' 
treatment. Medicine was given from November 10 until December 20, when most 
of the tumor had gone. 

Poil-moriemy January S7, 1893. — ^No traces of tumors left, except a fibrous indura- 
tion intho skin. No internal lesions. The carcass was passed as sound. 

No. 62. 

No tag. Red steer, hornless, white face and neck. 

Post-mortem^ January 27 j 1893, — No traces of actinomycosis found. The carcass 
was passed as sound. 

No. 45918, 

Speckled steer, red head and neck, hornless; received September 5, 1892. 

In sublaryngeal space is located a fibrous tumor the size of a cocoanut. On the 
lower surface is located an ulcer, from 5 to 6 inches in diameter. 

Treatment was commenced September 7, with a daily dose of 12 grams, and con- 
tinued until October 20, with proper intervals. The steer showed a well-pronounced 
iodism, and the ulcer soon dried up and shrunk. From November 10 until January 
20 medicine was again administered and the tumor disappeared entirely, leaving a 
hard, fibrous induration in the skin, covered by a white scar. 

Post-morteniy January 27, lS93.—No traces of the tumor left, except the induration 
in the skin. In sublingual gland a granuloma the size of a walnut, not containing 
any pus. No internal lesions. The carcass was passed as sound. 

No, 64, 

No tag. Black, dehorned steer. 

PoiUmortem, January 57, 1893.— \n submaxillary space a fibrous induration 2 
inches thick, showing traces of soft tissue. Lympn glands on head sound. No in- 
ternal lesions. The carcass was x^assed as sound. 
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No. 65, 

No tag. Red steer, horns, TPhite face. 

Post-mortem, January 27, 1893. — On left lower maxilla was a bony tumor the size of 
a double clinched fist. The internal parts of the tumor were spongy, and contained 
numerous cavities filled with soft granulomatous tissue and pus. ^ o internal lesions. 
The carcass was condenmed. 

No. 48140. 

Red steer, white star, hornless ; received August 30, 1892, from Kansas City. 

In right upper maxilla is a fibrous enlargement the size of a clinched fist. On the 
most prominent point is located a small ulcer 1 to 2 inches in diameter. 

Treatment was commenced on September 1, and continued until October 20, when 
the fibrous points of the tumor had shrunk and the ulcer dried up. The treatment 
was continued from November 10 until January 20, with doses twice a week. 

Post-mortem, Januarg 27, 1893, — The swelling on the right upper maxiUa is covered 
by a thin layer of fibrous tissue, inclosing a few small centers of soft tissue contain- 
ing pus. The maxillary sinus is completely filled by actinomycotic new fbrbiations, 
extending into the nasal fossa. Lymph glands on head sound. No internal lesions. 
The carcass was condemned. 

Xo. 44534. 

Red steer, lar^o horns ; received September 12, 1892. 

In right parotid region are located three -tumors the size of goose eggs, a similar 
one the size of a cocoanut in sublaryugeal region, and two the size of goose eggs in 
left parotid region. 

Treatment was commenced on September 14, with a daily dose of 12 grams, and 
continued until October 2.5. October 2 two abscesses were formed in right parotid 
region. The steer showed a pronounced iodism and all the tumors shrunK consider- 
ably. 

From November 12 medicine was again administered, and the tumors disappeared, 
leaving only a fibrous induration in the skin. 

Post-mortem, January 27, 1893. — No traces of tumors left. Lymph glands on head 
sound. Mesenteric glands swollen to the size of hen^s eggs containing pus (prob- 
ably not actinomycotic). Numerous small abscesses in both lungs. The carcass 
was condemned. 

Xo. 45969. 

Red steer, white star nnd rump; dehorned; received September 5, 1892. 

In left parotid region wore located two tumors the size of hen's eggs. Three sim- 
ilar ones the size of gooso eggs in intermaxillary space. 

Treatment was commenced on September 7, with a daily dose of 10 grams, and con- 
tinued until Sejitember 29, when the steer was almost cured. It showed a pro- 
nounced iodism.* 

Post-mortem, January 27, 1893. — No traces of tumors left. In liver an abscess the 
size of a hazelnut. The carcass was passed as sound. 

Xo. 69. 

No tag. Speckled steer, horns. 

Post-mortem, January 27, 1893. — All the left side of the face immensely swollen from 
the eye down to the nose. The bony swelling covered by a thin layer of fibrous tis- 
sue. The maxillary sinus is filled with granulomatous tissue, and the bordering 
bones are rarefied. The actinomycotic new formations extend into the nasal fossa 
almost down to the nostril. The carcass was condemned. 

Xo. 541268. 

Strawberry roan steer, dehorned ; received August 16, 1892. 

On the right cheek are located three hard tumors the size of walnuts. In submax- 
illary space is a tumor the size of a child's head. 

Treatment was commenced August 17, with a daily dose of 10 grams. On August 
22, there appeared suddenly a granulomatous growth in the middle of the forehead, 
and another one behind the crest of the occiput. They were both round, 2 inches 
in diameter, red, and blood-filled, and looked like a large strawberry. The dose of 
medi«!ine was increased to 12 grams a day, and in less than a week they had both 
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completely disappeared. The treatment was continued until October 12, when all 
the tumors had disappeared. 

PosUmortetn, January 87 j 1893, — No traoes of tumors left. No internal lesions. The 
carcass was passed as sound. 

Xo. 45896, 

Red steer, speckled side and back ; received Sei)tembcr 5, 1892. 

In left parotid region and sublaryngeal 8i)ace is located a rather soft tumor the 
size of a chiUrs head. 

Treatment was commenced on September 7, and continued until October 22, with 
a daily dose of 12 grams. The steer showed a pronounced lodism, and the tumor 
shnrnk fast. From November 10 until December 15 medicine was again administered, 
and soon afterwards the tumor had disappeared completely. 

pMt-mortcnif JanuaiyS:?, 1S9S. — No traces of tumor left. Sublingual lymph glands 
indurated and swollen to the size of a walnut, containing a few drops of pus. No 
internal lesions. The carcass was passed as sound. 

Xo, 45942. 

Brown steer, hornless ; received Se]^tember 5, 1892. 

In sublaryngeal region on left side is located a hard, fibrous tumor, the size of a 
large cocoanut. On lower surface there is an ulcerating granuloma 4 to 6 inches in 
diameter. 

Treatment was commenced on September 7, with a daily dose of 12 grams, and 
continued until October 25. The steer showed hardly any symptoms of iodisra, and 
the tumefaction only improved slowly. Medicine was again administered from 
Kovembejc 10 until January 20, but the tumor only shrunk to about half the original 
size, and the granuloma grew a good deal smaller, without showing any tendency 
to dry up. 

Post-mortemy January S7, 1893, — The parotid glands on both sides swollen and con- 
taining several pus foci. In sublingual space is located a librous tumor, the size of 
a child's head, containing one big pus cavity, and several small centers of soft tissue 
and pus. In both lungs were numerous small abscesses. The carcass was condemned. 

Xo, 73, 

No tag. Dark red steer, horns. 

Po9i-fi\<yriem, January 27 y 1893. — On right lower maxilla is a bony swelling the size 
of a clinched fist. The internal parts of the tumor were spongy, and contained a 
quantity of soft tissue and pus. The carcass was condemned. 

Xo, 74. 
No tag. Dark red bull, horns. 

Post-mortem, Januanj 27 ^ 1893. —In submaxillary space is a small fibrous induration 
in the skin. No traces of soft tissue. No internal lesions. The carcass was passed 
as sound. 

Xo, 75, 

No tag. Red steer, hornless, white star, belly and flank. 

Post-mortemf January 27 f 1893. — On right lower maxilla is a bony enlargement the 
size of a hen's egg. The internal parts were rather compact and only spongy in the 
center, where a small amount of granulomatous tissue was present. No internal 
lesions. The carcass was passed as sound. 

Xo, 39956, 

Speckled steer, hornless ; received August 28, 1892. 

In submaxillary space are located three hard tibrous tumors the size of a goose 
egg, loose in connective tissue under the skin. On right cheek a similar one the 
size of a hen's egg. 

Treatment was commenced on August 30, Avith a daily dose of 12 grams, and con- 
tinued until October 20. The steer showed a pronounced iodism, and the tumors 
disappeared completely. 

Post-mortem, January 27, 1893. — Small fibrous indurations in the skin in submax- 
illary space. Large contracted scar on anterior surface of liver. The carcass was 
passed as sound. 

• Xo.77, 

No tag. Spotted steer, horns. 

Post-nwrtemf January 27 ^ 1893. — On left lower maxilla is a bony tumor the size of a 
double clinched fist. It is covered by a thick layer of fibrous tissue, containing 
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several centers of soft tissue. The internal parts of the tumor were sijongy, the 
cavities filled with soft tissue and pus. No internal lesions. The carcass was con- 
demned. 

Xo. 5457S9. 

Red steer, speckled on head, brisket, belly, and legs ; received August 16, 1892. 

All the loft side of the face from eye to nostril considerably swollen. Three inches 
below the eye is located an ulcer 4 to 5 inches in diameter. The swelling is hard 
and 8upi>08ed to be bony in the deeper parts. 

Treatment was commenced on August 18, with a daily dose of 10 grams, and con- 
tinued until October 7, when the ulcer had healed up completely and the swelling 
had been reduced to the size of a goose Q^g, No more medicine was given untS 
N oveml>er 10, and the swelling improved slowly, and it was therefore concluded that 
it did not extend into the maxillary sinus. From November 10 until January 20 
medicine was given about twice a week and the swelling shrank so that it was 
hardly noticeable. 

PoHt-morteni, January 27, 1S03. — The left upper maxilla a little ffwoUcn, covered by 
a thin layer of fibrous tissue, not containing any soft tissue. The bone itself is a 
little rarefied, but the lesion does not extend into the sinus. The infection has 
probably taken place through some external abrasion in the skin. ITie lymph glands 
on head sound. No internal lesions. The carcass was passed as sound. 

No, 50093. 

Brindle heifer, white face and back, dehorned ; received August 28, 1892. 

In submaxillary space are located three fibrous tumors, the size from a chUd's 
head to a goose egg, closely connected with each other, (See Plate I.) 

Treatment was eommeueed on August 30 with a daily dose of 10 grams and con- 
tinned until October 25, when there only remained one tumor the size of a goose egg. 
The heifer showed a pronounced iodism. From November 10 until December 15 
medicine was again administered, when the heifer was regarded as cured. 

Post-m&riem, January 27^ 1S93, — No traces of the tumors left. Lymph glands on 
head sound. No internal lesions except a cysticircus bovis in the liver. The car- 
cass was passed as sound. 

Xo. S52S8S. 

Red steer, white on left flank and belly, white forehead^ received July 25, 1892.. 

The left lower maxilla is immensely swollen from the chin to the angleof the jaw. 
The swelling is of a fibrous character, but seems to be bony in the deei>er parts. The 
surface is covered by two ulcerating granulomas, the smaller one 1^ inches in diam- 
eter, and the larger one almost circular, 5 to 6 inches in diameter. The granulomas 
are partly covered with dried pus, and are partly raw and bleeding. In the pa- 
rotid region on the same side are located two tuniore, one Just below flic ear and the 
size of a hen's egg, and below this another the size of a clinched fist. 15oth of these 
tumors were slightly fluctuating. The deformation of the lower maxilla has inter- 
fered considerably with the mastication, so the steer is only able to eat soft or ground 
feed, but no hay. AVhen not eating ho is constantly grinding his teeth, and the 
saliva flows incessantly from his mouth. The steer is in very poor condition, lies 
down most of the time, and looks as if he had not many more days to live. 

The treatment was commenced July 27, with a dose of 10 grams of iodide of potas- 
sium. The three following days a solution of 5 grams of iodide of potassium in 15 
grams of distilled water was injected into the jugular vein, but had to be stopped, 
as there resulted phlebitis. The same treatment was then tried hypodermically, 
the solution beiug made a little weaker (1-4), but this resulted in a necrosis of the 
tissue at the place of injection. The treatment was therefore continued by giving 
the medieine internally until the Ist of September. The steer showed pronounced 
ioilism, the granulomas dried up and shrunk, and the whole tumefaction was reduced 
to less than one-third its original size. The ulcers, which in the beginning were 
exceedingly fetid, were washed in a 2-per cent solution of creolin and dusted witii 
iodofoiTu and boracic acid, equal parts. The two tumors in the parotid region had 
been opened with a knife and a small amount of pus evacuated. From September 
15 till October 15 mwlicine was again administered and the tumor on the jaw was 
reduced to a small fibrous induration in the skin, covered by a pink cicatrix, the 
size of a silver dollar. The two tumors in the parotid region disappeared completely. 
The lesion did not extend into the bony tissues of the Tower maxilla as was at first 
supposed. About November 1 the steer was regarded as cured and was in splendid 
condition. 

Vont-mortan, January 29, 1S93, — On the left cheek and in left parotid region is a 
slight fibrous induration of the skin. No traces of soft tissue left. No mtemal 
lesions. The carcass was passed as sound. 



Digitized by 



Googk 



POST-MOKTEM NOTES OF CATTLE TREATED. 175 

No, lo96S7, 

Light red steer, homlefls; white forehead, white mark* on belly, flank, and legs; 
received July 25, 1892. 

On the right npper maxilla is locateil a swelling the size of a largo goose egg, about 
5 inches long and 3^ inches wide. The swelling is bouy, hard, and closely covered 
by the skin. On the lower end of it is located a small scar, where the skin has been 
broken, but now is henle<l up. llie left upper maxilla is slightly swollen, hardly 
noticeable. On the inside el the upper lip are located two small flat actiuomy comas 
1| to 2 inches in diameter. The steer is in fairly good condition. 

The treatment was cooMnenced July 27, 1892, with a daily dose of 10 grams. 
Angost 1 the swelling had apparently increased a little, and the scar on the lower 
end broke open and a few drops of pus were discharged. For the first two weeks the 
tomor incrtAsed in size slowly, in spite of the'iuerease in the dose to 12 to 15 grams 
a day. Then it eemmenced to shrink again, nntil it had reached the original size. 
About September 1 the upper maxilla on the left side began to swell, regardless of 
tbe large doses of medicine. This is the only ease out of 192 animals alVected with 
actinomycosis where the medicine did not at least arrest the progress of the disease, 
but the steer showed a perfect in8ns<*4»ptibility to the effect of the treatment. The 
administration of mcilieine was continued, with proper intervals, nntil the steer was 
danglitered, by which time both tumors were about the same size, the one on the 
right side a little larger than originally. The two granulomas inside the up)>er 11]) 
di8api>eared after three or four weeks' treatment. An external application of iodine 
ointment to the tumors had no effect. 

Po$i-wMrtem. January 29, 189S. — The maxillary sinuses on both sides completely 
filled with soft aetinomyeotic new formations, extending into the nasal fossa. In- 
fection has evidently taken place through the dental alveola of the third molar on 
both sides, as they were pnshe«l slightly ont of their places. Tbe lymph glands on 
the bead were sound. No internal lesions. The carcass was condeiimed. 

No, 39C93S. 

Bed steer, white forehead, rudiments of horns ; received July 30, 1892. 

In the sublaryngeal region is locate<l a hard, fibrous tumor the size of a double 
clinched fist, lying loose in the connective tiitsue under the skin. From the lower 
Bmface of the tumor projects a round, red granuloma about 4 inches in diameter. 

Treatment was commenced August 1, witn a daily dose of 12 grams, and was con- 
tinued nntil January 20, 1893. The sU^er showed no symptoms of iodism and the 
tnmor improved only slowly. About October 1 the tumor had shrunk to half it^ 
original size and the granuloma had drie<l up and shrunk to the size of a silver dol- 
lar. By this time an abscess formed in the left parotid region just below the ear, 
which broke open, and a small amount of pus was evacuate<l. The tumor kept on 
shrinking slowly and had almost disappeareil when the animal wa« slaughtered. 

Po9t-wiortem, January 29. 1S93. — In the sublaryngeal region is a fibrous induration 
m the skin about 1 inch tnick, on the outside of which ts located a white contracted 
cicatrix. In the left parotid region is a small induration in the skin. The lymph 
glands on the head were sonnd. In the upper part of the left lung was located an 
actinomycotic tnmor the size of a child's head. The carcass was condemned. 

No, 37S406. 

Red sta^, horns ; received July 30, 1892. 

In the right parotid region is located a flat, hard, fibrous tumor the size of the 
palm of the hand. It is closely connected with the covering skin. In the center of 
the swelling is an open scar, out of which flow a few drops of yellow pus. In the 
sublaryngeal space, on the right side, is located a hard, librous tumor, the size of a 
^oose egg, lying loose in the connective tissue under the skin. On the lower end of 
It is a small scar where it has been broken, and here the skin is in close eonneetiou 
with the tumor. On the middle of the right cheek, outside the third nudar, is located 
a red granuloma the size of a silver half dollar. The surface is ulcerating and cov- 
ered with pus crusts. The surrounding skin is hard and indurated. Ou the inside 
of the upper lip is located a small oblong granuloma one inch long and half an inch 
wide. (See Plate i.) 

Treatment was commenced August 1, with a daily dose of 15 grams, and was con- 
tinued until October 15, with proper intervals. The stag showed a pronounced 
iodism and the tumors improved rapidly. The granuloma in the mouth disappeared 
after two weeks* treatment. The one on the cheek dried up and disajipearcd after 
four weeks' treatment, and the hard swelling in the parotid region became soft and 
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disappeared. From November 1 until November 15 medicine was again adminia- 
tereu, and shortly afterwards the stag was regarded as cored. 

Post-moi'tem, January S9, 1893, — ^No traces of the tumors left. No internal lesions. 
The carcass was passed as sound. 

No, S94924, 

White steer, horns: received July 30, 1892. 

In the Bublaryngeal space on the right side is located a hard, fibrous tumor the eiie 
of a double clinched fist, lying loose in the connective tissue under the skin. 

On the left shoulder is located a red, soft granuloma the size of a large hen's egg. 
The surrounding skin is thick and indurated, but is not connected with the under- 
lying tissue. 

Treatment was commenced August 1, with a daily dose of 10 grams, and was con- 
tinued until September 12, when the tumor in the sublaryngcal space had disap- 
peared and the granuloma on the shoulder had shrunk to the size of a hazelnut. 
From September 20 to September 30 medicine was again administered and the steer 
was regarded as cured. 

Post-mortem. January 29y 1893, — No traces of the tumors left; no internal lesions. 
The carcass was passed as sound. 

No, SS2415, 

Dark-red steer, horns ; received July 25, 1892. 

Both the lower maxillas, especially the left one. are immensely swollen fh>m the 
chin to the neck. The swelling extends up over the left side of the face toward the 
eye. On the lower surface is located an ulcerating granuloma, 6 inches in diameter, 
and protruding 4 to 5 inches over the swollen edges of the surrounding tissue. The 
whole tumefaction is the size of a half-peek measure. The teeth in the left lower 
maxilla are pushed out of their sockets, so that mastication is considerably im- 
paired. 

Treatment wfts commenced July 27, with a daily dose of 10 grams, and was con- 
tinued until January 25, 1893, with proper intervals, some of these extending over 
two or three weeks. The steer showed no symtoms of iodism whatever, even if the 
doses were increased to 15 grams per day and continued for two weeks without stop- 
ping; consequently the eflect on the tumor was verj- little. The granuloma did not 
dry up after the treatment had been continued for three months, and neither this 
nor the fibrous tumor became smaller. Injections into the granuloma of a concen- 
trated solution of iodide of potassium or of tincture of iodine only produced a 
small abscess at the place of injection, which would break open and a small amount 
of pus be evacuated. In spite of the daily doses of medicine the steer, which was 
rather poor at first, put on flesh and became fat. 

rost-mortem, January 29, 1898. — The granuloma was covered with a thin layer of 
epidermis, and was not soft, but ha<l become of a more fibrous character. A section 
through it proved it to consist of a stroma of fibrous tissue in which were embedded 
the larger and smaller centers of granulomatous tissue. This is of a dense charac- 
ter and does not contain x>u8. The surrounding parts of the tumefaction consisted 
of white, fibrous tissue, with no traces of soft tissue. The lower maxilla was con- 
siderably swollen, the inner parts being spongy and containing numerous centers of 
soft tissue, but no pus. The lymph glands on the head were sound. No internal 
lesions. The carcass was condemned. 
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252388 
Before Treatment-afterward Cured. 



373406 
Before Treatment-afterward Cured. 
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545764 

Before Treatment-afterward Cured. 



45932 

Before Treatment— afterward Cured. 
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4-5988 
Before Treatment— afterward Cured. 



534819 

Animal Treated, but not Cured. 
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5455/2 

Before Treatment— afterward Cured. 



39963 

Before Treatment— afterward Cured. 
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554024 

Before Treatment— afterward Cured. 



545801. 

Before Treatment— afterward Cured. 



Digitized by 



Googk 



Digitized by 



Googk 



E^^ ind Ninth Rc^rti. BurMu of Animal Industry. PLATE VI. 



39976 

Before Treatment— afterward Cured. 



545524 

Animal Treated, but not Cured. 
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533796 

Before Treatment—afterward Cured. 



545523 

Before Treatment— afterward Cured. 
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130915 

Animal Treated, but not Cured. 



499857 

Before Treatment— afterward Cured. 
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INVESTIGATIONS INTO THE NATURE, CAUSATION, AND PREVENTION OF 
SOUTHERN CATTLE FEVER. 



By Theobald Smith, Ph. B., M. D., and F. L. Kilborne, B. Agr., B. V. S. 



Historical Review. 

Up to the time at which these investigations were begun, a certain 
nomber of very important facts had already been ascertained and re- 
peatedly confirmed concerning the, nature of Texas or Southern cattle 
fever. There were also a number of theories in the field concerning 
the causation or etiology of this disease, based in part on investigation, 
in part on speculation. 

Of those definitely ascertained facts, we may mention as the most 
important the one which traced the distribution of the infection to cattle 
brought from a large but well-defined territory, including most of the 
Southern States, into more northerly regions. The Southern cattle 
bearing the infection were, as a rule, free from any signs of disease. It 
was likewise settled that this infection was carried only during the 
warmer season of the year, and that in the depth of winter Southern 
cattle were harmless. It was also known that the infection was not 
communicated directly from Southern to Northern cattle, but that the 
ground over which the former passed was infected by them, and that 
the infection was transmitted thence to susceptible cattle. All that 
was necessary for the production of disease was the passage of Southern 
cattle over a given territory and the grazing of Korthern cattle over the 
game or a portion of the same territory during the same season. 

It was also discovered that Southern cattle, after remaining for a 
short time on Northern pastures, lost, in some mysterious way, the power 
to infect other pastures and were, for the remainder of their stay North, 
harmless. Again,, cattle driven over a considerable distance lost, after 
a time on their way, the power to infect pastures. When pastures and 
trails had been passed over by Southern cattle, it was observed that 
the disease did not appear at once in the Northern cattle grazing on 
them, but that a certain period of not less than thirty days elapsed 
before the native cattle began to die. More curious even than these 
facts was the quite unanimous testimony of stock-owners who had 
had more or less experience with this disease, that native susceptible 
animals which had become diseased did not transmit the disease to 
other natives, »and that they were harmless. We shall discuss this 
statement in detail, in connection with experiments made to test its 
accuracy. 

If we turn our attention to the opposite aspect of this interesting 
series of facts, which deals with the introduction of Northern cattle 
8152 12 177 
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into Sonthern territory, we learn that such cattle may contract South- 
ern cattle fever, and that it is only under considerable risks that North- 
em cattle can be introdued into what has been called the permanently 
infected territory. 

These interesting facts about a mysterious disease were largely 
reasoned out by farmers and stock-owners in their trying experience 
with it, and were well known before 1868, when the disease began to 
arouse the attention of the Government, owing to its widespread devas- 
tations iu the Northern States in that year. The historical record of 
the development of these ideas is therefore very meager. That Southern 
cattle in a state of health might bring destruction to Northern herds 
was observexl late in tlie last century by Dr. IVIease. A herd of cattle 
was diiven in 1796 from South Carolina into Pennsylvania, where dis- 
ease broke out in Lancaster County and other places. This disease was 
db ectly traced to the Southern herd by Dr. Mease, who made it the 
subject of an interesting communication, and dwelt particularly upon 
the tact that the cattle bringing the disease were themselves in good 
health. 

In 1868, Texas cattle shipped up the Mississippi Eiver to Cairo and 
thence by rail into Illinois and Indiana early in June, caused, during 
the summer of that year, enormous losses of oji^e in these States. 
Moreover, the East began to be aroused because Western cattle infected 
vwith the diseavse had been shipped eastward for beef and were dying 
of Texas fever on the way, in the New York stock yards, and else- 
where. The question as to the effect of such diseased flesh upon hu- 
man health was at that time entirely new. and caused much uneasi- 
ness. The cattle commissioners of New York -State and the board of 
health of New York City made a vigorous effort to check the importa- 
tion of diseased cattle from the West, and to their efforts we owe much 
valuable information of this disease. During that year it was investi- 
gated by Dr. B. C. Stiles, for the Metropolitan Board of Health, and by 
John Gamgee and Drs. John S. Billings and Curtis tor the Nation^ 
Government. Since then investigations have been made and published 
by Drs. D. E. Salmon and Detmers, for the United States Department 
of Agriculture, and by Drs. Frank S. Billings, Paquin, Dinwiddle, and 
Francis for the experiment stations of certain States. These various 
reports will be again referred to under the special subjects to which 
their authors have given more or less attention. 

Perhaps the most important and special contribution to the subject 
since the earlier investigations of 1868 is the determination of the 
boundary line of the permanently infected district by Dr. D. B. Salmon. 
From what has already been stated it will be readily understood that 
this line marks the northern limit of the ten-itory from which cattle 
may cfirry the infection into the territory north of this line. On tiie 
other hand, to cross this line from north to south obviously places cat- 
tle in the position to contract Texas fever under favorable conditiotts. 
The investigations of Dr. Salmon have shown that this x)ermanently 
infected area does not extend north of the 37th parallel of latitude, ex- 
cepting along the eastern slope of the country, where it extends hsU- 
way between the 38th and 39th parallels. The order of the Secretary of 
Agriculture, issued February 26, 1892, puts the followrug St^»8 and 
Territories entirely within the i)ermanently infected area: South Car- 
olina, Georgia, Florida, Alabama, Mississippi, Ai-kansas^ Louisiana, and 
Indian Territory. The following are crossed by the boundary line, and 
are therefore not entirely within the infected area : Virginia, North Caro- 
lina, Tennessee, Oklahoma, and Texas. The line as at present defined 
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begins at the Atlantic coast^ passing westward on the 38th parallel, and 
follows the lower boundary of Maryland to the Potomac. It then passes 
westward across Virginia as far as the eastern slope of the Blue Kidge, 
wbich it follows in a southwesterly direction through North Carolina, tlms 
exempting the cooler mountainous regions of these two States from per- 
manent infection. It continues in a nearly westerly direction across 
the southern strip of western North Carolina and the southern i)ortion 
of Tennessee. Across the Mississippi it follows the northern boundary 
of Arkansas mid that of the Indian and Oklahoma Territories, and 
finally passes southward through Texas on or near the 100th meridian. 

In addition to this work of accurately defining the territorial distri- 
bution of the infection, nothing has been done to add materially to the 
permanently valuable knowledge concerning tllis malady. Although 
attempts have been made to discover the cause they were not success- 
ful, as we shall be able to show. In 1889 the first systematic experi- 
ments were made by the Bureau of Animal Industry, and these were at 
once fruitful in the discovery by one of us of a peculiar microorganism 
in the red blood corpuscles which corresponds in every respect with 
Trhat we should expect as the true cause. At the same time the other 
showed by field experiments that the cattle tick was somehow necessary 
to the transmission of the disease. These observations were ftiUy con- 
firmed in 1890. In the fall of the same year it was observed that when 
young ticks hatched artificially are placed on cattle there is a sudden 
extensive loss of red blood corpuscles, accompanied by fever, which 
could in no way be explained by the simple abstraction of blood. This 
discovery, at once followed up by additional experiments, brought to 
hght the remarkable fact that Texas fever is caused by putting recently 
hatched cattle ticks on susceptible cattle. All these results were re- 
confirmed in the summers of 1891 and 1892. 

These investigations have thus far brought to light two important 
fects: (1) The constant presence of a blood corpuscle-destroying micro- 
organism in Texas fever, and (2) the transmission of the disease from 
cattle to cattle by the cattle tick. The various experiments and obser- 
vations which have led to these results are embodied in the following 
report and api)endix. 

The subject of Texas cattle fever has been treated of in the following 
publications, which are referred to in the text by the number prefixed 
to each title: 

(1) Transactions of the New Yorfc State Agricultural Society, 1867, part 2. 

(2) Report of the Commissioner of Agiiculturo on the Diseases of Cattle in the 
United States. Washington, 1871. (Reports by Mr. JohnGamgee, J. R. Dodge, and 
Dtb. J. S. Billings and Curtis.) 

(3) Contagious Diseases of Animals. Si)ecial Report No. 22. . (Report by Dr. D. E. 
Salmon, pp. 98-142.) 

(4) Report of the Commissioner of Agriculture for 1881-'82. (Report by Dr. D. E. 
Salmon, pp. 300-306.) 

(5) Contagious Diseases of Animals. Washiugton, 1883. (Report by Dr. D. E. 
Salmon, pp. liM4. Report by Dr. J. H. Detmers, pp. 103-145.) 

(6) First Annual Report of the Bureau of Animal Industry, 1884. (Report by Dr. 
D. E. Salmon, Chief of the Bureau, pp. 214-221.) 

(7) Second Annual Report of the Bureau of Animal Industry, 1885. (Report by 
Dr. D.E.Salmon, Chief of the Bureau, pp. 247-274.) 

(8) Bulletin of the Agricultural Experiment Station of Nebraska, II, No. 3, 
(Soathem Cattle Plague and Yellow Fever from the Etiological and Prophylactic 
Standpoints. By Franks S. Billings.) 

(9) Texas Fever. By Paul Paquin. (Missouri Agricultural College Experiment 
Station, Bulletin No. 11, May 1890.) 

(10) Third Annual Report of the Arkansas Experiment Station, 1890. (Report by 
K. E. Dhudddie, Veterinarian, pp. 28-122. ) 
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The Nature of Texas Cattle Fever, 
period of incubation. 

This term has no very definite significance in this disease, for it is used 
to designate different things. Thus it has been employed to indicate tlie 
I)eriod elapsing between the exposure of susceptible cattle to Southern 
cattle, or upon fields infected by them and the appearance of the disease. 
If taken in this sense it may vary from ten to ninety days. The great 
variation here observed is readily explained by the life-history of the 
cattle tick, with which this period is intimately associated. A discus- 
sion is therefore postponed until the life-history of this parasite has 
been described, and we content ourselves here by simply mentioning 
the facts as observed. > 

This term may also be used te signify the time elapsing between the 
introduction of the infectious agent into the tissues and fluids of the 
body and the first appearance of disease. This period is ascertainable 
by inoculation. In the case of subcutaneous and intravenous injection 
of blood from cattle suffering with Texas fever, the fever temperature 
appeared within a few days of the inoculation and outward signs of 
illness were manifest on or even before the sixth day. It is probable, 
therefore, that multiplication begins at once after the microparasite 
has been introduced into the body, and when it has attained a sufficient 
momentum the external symptoms of disease appear. This may be in 
from six to ten days, depending on the number of microparasites orig- 
inally introduced, the predisposition and age of the animals, and the 
season of the year. 

SYMPTOMS. 
ACUTB TYPE. 

In our experiments two types of disease have manifested themselves, 
the acute fatal type and a mild, rather prolonged, usually nonfatal 
type. As they diff'er in many respects, they will be considered sepa- 
rately. 

The acute disease is the disease of the hot summer months. It ap- 
pears suddenly, and as a rule at the same time in all animals of a herd 
which have been exposed to the same infection together. The fever 
usually precedes the outward symptoms by several days, and animals 
apparently quite well will show a high rectal temperature ranging firom 
1050 to 108^ F. The value of the clinical thermometer in thus detect- 
ing disease was pointed out by Gamgee and by the Metropolitan 
Board of Health in 1868. The latter have recorded a temperature of 
109 F. (1, p. 1098.) A temperature above 108° F. has not been noted 
in our experiments. A glance at the table in the appendix will show 
that the normal morning temperature of the cattle in our experiments 
ranges from IOO.50 F. to IO2.60 F., being in general somewhat lower in 
autumn than in midsummer. The temperature of calves and young 
animals may rise to 103^ F. without being accompanied by any signs 
of disease.* 



*Thcse fignres agree fairly well with those of other observers. '*The temperature 
of healthy cattle ranees from 37.6° to 39.6^ C. (99.7*^ to 103.3^ F.). In some cases it 
may ho cv'en a trifle higher or lower. In the morning it is usually, but not invari- 
ably, 0.20 to 0.40 C. (O.40 to 0.70 F.) lower than at night. In calves and heifers it is 
usually somewhat higher than in old cows. * « * The general average from the 
results obtained by numerous observers is 38.8° C. (101.8° F.)." — Dieokerboff 
{Lelirhuch d. spec, Paihologie und Thaapief. Thierdrste, II.) During Tery hot weather 
the evening temperature of cattle more or less exposed to the sun in the pastures of 
the station has been found to rise to 104° and even 105° F., although the animals 
were, so far as could be determined, in good health. 
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If tlie temperature of exposed animals be taken once daily, say in 
the morning, it will be found that at the outset of the disease it will 
rise within twenty-four hour6 from the normal to 104^ F. or even higher. 
Li the following twenty-four hours it may rise to 105° or lOJo F. The 
continued daily record will then show a high temperature until the 
disease terminates fatally 'or in recovery. In the former case it may 
fall from 2^ to 4^ below the normal jnst before death. When recovery 
ensues it falls as quickly to or even below the normal as it rose in the 
beginning of the attack. If the temi)erature be taken twice daily, in 
the morning and the evening, a new set of phenomena appear. The 
temperature at the outset rises during the day, is highest in the even- 
ing, and may be low again in the morning. This oscillation, partly a 
normal occurrence, may be noticed for three or four days in some cases, 
the morning temperature gradually rising until it is as high as the 
evening temperature. The high temperature then remains continuous 
until the end of the fever. These facts are well exemplified in the dia- 
gram on the follo^ving page. 

The fever may be detected by an experienced hand without a ther- 
mometer. The whole surface of the body feels hot to the touch. The 
heat is especially noticeable when the hand comes in coMtact with the 
anus or vulva in taking the rectal temperature. It is possible to go 
over a herd of cattle and select those having a high temperature by 
simply placing the hand on the anus. 

The pulse and respiration rise with the fever. There is considerable 
variation in the number of the pulse beats and of the respirations dur- 
ing health, and there is also in some cases the excitement incident to 
being caught, which prevent our giving any very accurate figures. In 
health the number of respirations of the cattle used in our experiments 
may be put down as between 20 and 40 per minute, according to the 
temperature of the air and the age of the animal, while the pulse seems 
to range between 60 and 80 beats per minute.* In animals in the acute 
stage of Texas fever the respiration may rise to between 60 and 100, 
and the pulse to between 90 and 110. As the fever subsides and recov- 
ery begins the great weakness of the animal still keeps the pulse very 
high for a time, especially when the animal is moved about or excited 
in any way. The respirations, on the other hand, are apt to fall below 
the normal in this same period. When death approaches the heart- 
beats increase in number as they grow feebler, and the respirations fall 
with the body temperature below the normal. These statements are 
fuUy illustrated in the appendix by the individual cases. 

Next to the high temperature the condition of the urine demands our 
attention. The one sign regarded as peculiar and pathognomonic in 
this disease is the discharge of urine having the color of blood. This 
color is not due to a discharge of blood from the kidneys and subse- 
qnent breaking up of the red corpuscles, but to a filtration of the color- 
ing matter of broken-down red corpuscles (haemoglobin) already in solu- 
tion in the circulation into the urine in the excretory structures of the 
kidneys. This fact was first pointed out in 1868 by E. Cresson Stiles. 

* The respiration in our cattle seems to have been higliertlian the normal of other 
observers. " Respiration in healthy cattle varies from 16 to 25 per minute, and may 
fall as low as 14 or rise as high as 30. According to the observations of Fiirsten- 
berg it is 21 per mlnnte for cows and 24 for bulls.''^ 

The " polse^ like the respiration, varies greatly. According to Hering and Ftirs- 
tenberg it is from 90 to 130 per minute durmg the first two weeks of life ; from 70 to 
80 from two weeks to two years. The average for a full-grown animal is 60, for old 
cows 50 to 55,"— Zioc. cit. 
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In using the term hsBmoglobinnria this is all that is meant in this 
report. The precise state or condition of this ool<»ing matter in the 
urine does not call for consideration. 

H^moglobinnria may be said to be present in most acute fatal cases 
of Texas fever. Oat of 46 fatal cases in which urine was in the bladder 
aftci: death, haemoglobin was present in 33 cases. In 13 negative cases 
the animals were kiDed in the earliest stages of the fever, or else they 
died or were killed after the number of blood corpuscles ha4 been 
greatly reduced and the acute stage of the disease was over. In the 
fanner cases the haemoglobin had not yet been set free from the cor- 

Sscles; in the latter cases it had probably been eliminated one or more 
ys before death. How frequently " red water ^ is passed before death 
we can not state with any degree of certainty, since its discharge may 
wholly escape observation. We have a record of haemoglobinuria in 
but four cases: in Ko. 43 on the third day before death, in No. 44 on 
the fourth day before death, in !No. 80 before it was killed (probably 
twelve to twenty-four hours before death), and in No. 198 twenty-four 
hours before death. In some of these cases it so happened that the 
urine was i>assed while the animal was undergoing examination. It 
is interesting to note in connection with the statements made that in 
No. 44 no *^red water ^ was found in the bladder after death, although 
it had been passed four days previously. 

Whether hsemoglobinuria is always present in acute cases of Texas 
fever it is impossible to state definitely. As it seems to depend upon 
the rapidity with w.hich the red blood corpuscles are infected and 
destroyed, a slower destruction may allow other organs to take charge 
of the debris and thus forestall the discharge of haemoglobin in the 
urine. We have observed haemoglobinuria in but one acute case which 
recovered, while in a number of cases in which the urine was collected, 
sometimes in the height of the fever, sometimes after it had departed, 
no hfemoglobinuria was detected. In this solitary cavse the high tem- 
perature first appeared August 18. On Augiist 23 the temperature 
being still above 105^, the urine was free from haemoglobin, but con- 
tained a small quantity (.05 i>er cent) of albumen. On August 27 the 
temperature had become normal, but a second paroxysm followed soon 
after, and on September 4 and 5 the urine was of a port- wine color. 
Urine collected September 6 was again of normal color. 

The urine during the fever, when free from haemoglobin, contains in 
many instances a small quantity of albumen. The specific gravitymay 
at first be high (1030-1040), and it may be strongly alkaline and effer- 
vesce with acids as in health, but, as the disease progresses and when 
the animal eats but little, its specific gravity will faU to 1010-1020; it 
fiuls to effervesce with acids and is faintly alkaline or even slightly 
acid. When the fever has subsided the urine has been observed to be 
m a few cases very watery, i. ^., of very low specific gravity and feeble 
in color. Within one or t^vo weeks, however, the normal condition is 
restored. 

The urine which contains the coloring matter of the blood varies, as 
might be expected, very much in depth of color, according to the con- 
centration of the haemoglobin. It may have a very light claret color, 
or it may be so deeply tinted as to appear opaque and blackish. In a 
test tube when viewed by transmitted light it may barely permit the 
light to pass unless diluted with water. (See Plate iii, Fig. 4.) Such 
urine is, as a rule, entirely free from suspended matter and blood cor- 
puscles. The latter may sometimes be found in small numbers when 
the mine is permitted to stand, and they may be derived from small 
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hemorrhages in the pelvis of the kidney, quite regularly observed at 
autopsies. The coloring matter, a« has been stated above, is derived 
from corpuscles broken up within the circulation, and not outside in 
the bladder. When such urine is treated with a little acetic acid a 
brownish flocculent precipitate, probably of the derivatives of hsemo- 
globin, appears. When boiled, a brownish flaky precipitate forms, 
which rises to. the surface as a scum. As might be expected, such 
urine always reacts in presence of the usual t^sts for albumen. How 
much of the precipitate formed is the ordinary serum-albumen found in 
various forms of kidney disease and how much belongs to haemoglobin 
does not come up for consideration here. Suffice it to say that in very 
opaque urines the precipitate is quite abundant and corresponds when 
Esbach's test is applied, to from 1 to 3 per cent of albumen.* 

The subject of hemoglobinuria is more fully discussed here under the 
symptoms because it is occasionally observed during life and probably 
with the aid of a catheter may be seen much more frequently. The 
causes of its occurrence and the way in which it is brought about will 
be discussed in connection with the microorganism. Very little need 
be said of the other characters of " red water.^ When found in the 
bladder after or collected shortly before death its specific gravity is 
usually low (1010-1020) and it is feebly alkaline or acid. There is no 
effervescence with acids. After standing, a few granular casts and 
rarely urates are found in the very slight sediment. The greater the 
number of days before death that it is collected the more nearly it ap- 
proaches normal urine as regards specific gravity.and alkalinity. 

The bowels are as a rule constipated during the high fever, and on 
post-mortem examination the large bowels (cjecum and colon) are found 
in some cases compactly filled with small, very firm, hard balls of dung. 
As the fever subsides the feces again become softer and are then found 
more or less deeply tinged with bile. 

Loss of appetite always, and cessation of rumination usually, accom- 
pany the high fever after the third or the fifth day. These, together 
with the enormous destruction of the red blood corpuscles and the 
temporary disorganization of some of the vital organs, lead to a rapid 
loss of blood during the fever and even to extreme emaciation during 
the period following the fever. Some observers have recorded the sud- 
den and partial cessation of milk secretion. We have had no opportu- 
nity to observe this symptom. 

Symptoms referable to disturbances of the brain and the spinal cord 
were rarely noted. They usually manifested themselves in partial loss 
of vision, delirium, staggering gait, and swaying of the hind quarters. 
These latter may in part bo referred to the great weakness which cattle 
manifest after some days of fever and perhaps to the oedema around 
the. kidneys. This weakness may become so great that they will be 
unable to rise even when urged. When standing there may be noted 
a trembling of the muscles, especially of the hind quarters and limbs. 
Icterus or jaundice has not been noted in any case during life. 

Another character of this disease, the most constant and valuable 
of all, and of which the hemoglobinuria or "red water" is but a part, 
is the thinness of the blood. A more thorough discussion of its con- 
dition will be given further on. In this connection we only mention 
those phenomena which can be witnessed by the naked eye. Soon 

* If a few drops of acetic acid be added to urine holding ranch coloring matter in 
solution and allowed to stand over night, a clear yellowish liquid may be filtered 
off which gives the ordinary reactions for albumen. 
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after the higli temperature sets in, the blood begins to grow thin, and 
after some days of fever it has become very pale and watery. An in- 
cision into the skin readily shows this to be the ease. The difference 
between the drop of rich red blood issuing from a slight cut of the skin 
in healthy cattle, and the thin, pale drop oozing from such a cut in 
Texas fever, is very marked. This difference is due to the loss of red 
corpuscles, which give the blood its characteristic color. Associated 
with this there may be in some cases a marked bloodlessness of the 
skin in the later stages. A number of small incisions are often required 
to obtain a few drops of blood. In some cases shortly before death the 
blood slowly trickles from a slight incision for some time before it; is 
checked by the natural process of coagulation. 

When freshly-drawn blood is allowed to stand the serum forced out 
of the clot has in the acute stage a very dark-red color, indicating the 
presence of much coloring matter in solution. As regards the coagula- 
bility^ which some observers have regarded as feeble, we have no facts 
pointing in one direction. In a few cases the coagulation appeared 
retarded; in others it appeared to be normal in rapidity and effective- 
ness. As will bewseeu further on, the condition of the blood'must vary 
considerably from time to time. At one time it may contain the debris 
of destroyed corpuscles equal in number to one-tenth, or even one-fifth, 
of all circulating in the body. That under such circumstances its coag- 
ulability may be affected is evident. Frequently, however, the blood 
comes under observation when the destruction of red corpuscles has 
ceased and the products have either been excreted or n^tamorphosed. 
In this way conflicting observations may perhaps be harmonized. In 
general, we may say that the coagulability of the blood is not much 
altered. 

We have thus briefly sketched the symptoms of an acute attack of 
Texas fever and noted three important diagnostic features, high tem- 
perature (or fever), haemoglobinuria (or red water), and thinness of the 
blood (or destruction of red corpuscles). The last is the most constant, 
and, in fact, the one essential character of Texas fever. Among the 
other less important symptoms and appearances, many of which are 
always associated with one or the other of those mentioned, are dry, 
hot skin, high rate of pulse and respiration, loss of appetite, cessation 
of rumination and of milk secretion, constipation, hyperajmia followed 
by bloodlessness of the skin and mucous membranes. 

The course and the duration of the disease are subject to variations. 
We have seen that it begins somewhat abruptly with a high tempera- 
ture, runs its course in a few days, and terminates fatally, or else it 
disappears as quickly. In the latter case the disease is followed by a 
period of great debility^ owing to the impoverished condition of the 
blood and the degenerative processes set up in the various vital organs, 
and not infrequently by relapses. Some animals never frilly recover; 
in others recovery takes place after weeks and months. 

The duration of the disease varies more or less, but the continuous 
high temperature rarely lasts longer than eight to ten days. The fatal 
termination may take place in the height of the fever — that is to say, 
four or five days after the appearance of a high morning temperature, 
and may be the direct result of the derangement of the vital ftinctions, 
due to the rapid destruction of red corpuscles by the microorganism, 
or it may take place after the fever has subsided, when the animal fails 
to rally from the shock imparted to the system and from the drain of 
its blood-forming resources. If we take as our starting point of the 
fever the first high morning temperature death may ensue from four to 
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fourteen days thereafter, or it may be delayed still longer, when the 
animal dies slowly of exhaustion. The period of disease for such as 
recover is practically the same. A fever x)eriod of eight to ten days 
is followed by a period of normal or subnormal temi)erature. The 
falling of the temperature marks the end of the destruction of red 
blood corpuscles and the di8api)earance of the par^te from the blood. 
The subject of relapses and secondary attacks duriDg the season by 
which the period of disease as a whole may be prolonged into months 
is discussed further on. 

The mortality from Southern cattle fever varies greatly, as will be 
seen in the following pages on the mild chronic form of the disease. 
The time of the outbreak will largely decide- whether practically all the 
attacked animals die or all survive. A midsummer outbreak, when 
acute in its nature, is the most fatal. From this there may be all 
gradations towai-d the mild, nonfatal form of late autumn* 

MILD, NONFATAL, OR CHRONIC TYPE. 

Tliis type of Southern cattle fever has hitherto remained unobserved. 
The reason for this is quite simple. It can be recognized only by an 
examination of the blood, which must determine the presence of the 
mioroparasite in the red corpuscles and their approximate rate of 
destruction. 

The mild form of Texas fever is largely a disease of autumn, after 
the heat of summer has passed away. In the latitude of Washington, 
D. C, Octobei^and November, rarely the first week of December, are 
favorable to it. It is not, however, strictly limited to this period, as it 
may be observed from early August on through the entire season. It* 
occurrence during this latter i)eriod, which is commonly characterized 
by acute diseavse, is limited largely to the less susceptibte calves and to 
a very few of the exposed adults. Cattle which have passed through 
the acute disease may have a relapse in the form of the mild type in 
autunui. 

The essential difierence between this and the acute type rests on the 
fiict that a stage of the parasite circulates in the blood of the mild 
cases, which is different from the one observed in acute cases. This 
difierence will be made clear in the chapter on the Texas fever para- 
site. When we come to the various symi)toms there is only a difference 
of degree. The fever temperature is low and fluctuating, rarely rising 
above 105^ F. in the evening. In the morning the temperature is 
usnally normal or very slightly elevated. The destruction of red blood 
cori>uscles by the microi>arasite goes on as in the acute form, hut 
much more slowly and deliberately, and hence the period of disease 
itself— that is, the time during which the parasite is present in the 
blood in considerable numbers— is much prolonged. The hjemoglobi- 
nuria is probably never present. The various symptoms which accom- 
pany the fever are only present when the temperatiire is above 103o P. 
There is loss of appetite and dullness, esi)ecially when the number of 
red corpuscles has reached its lowest limit, followed by a slight falluig 
away in the condition of the animal. 

It will thus be seen that there are no symptoms manifest to the 
unaided eye which we might put down as characteristic of Texas fever 
in its mDd type. It might be confused with a variety of disorders 
incident to the bovine species or else be entirely overlooked. From 
an economic point of view it is of not very great consequence, since it 
is not fatal, and the loss in weight, though quite consi(£Brable in sonie 
cases, is soon made up in the winter months. 
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THE KEIATIOX BETWKEN THB ACUTE AND THK BOLD TYPE OF TEXAS FKVER — 

RELAPSES. 

In e^^rtain cases it was noticed that after the animal had recovered 
fipom the acute attack, and the number of blood corpuscles had nearly 
reached the normal maintained before the attack, it would again tsAL 
and in the blood many corpuscles could be found containing the small 
stage of the Texas fever parasite which is always associated with the 
mild tyi)e. In other words, the acute attack would be followed after a 
certain interral of time by a mild attack. This interval may vary oon- 
fflderably. Thus, in one case the acute attack began early in August, 
and the secondary, or mild attack, about one month later. In another 
the acute attack began early in September, the mild attack about three 
weeks later. In a third, the acute attack began near the middle of 
Augnst; the mild attack was observed in the second week of October. 
Two cases of Texas fever, induced by the intravenous injection of blood, 
are particularly noteworthy in this respect. In one the disease began 
July 13, in the other, July 23. In both the mild attack was detected 
at the same time at the end of August, although it may have begun 
some days before. 

The question naturally presented itself whether these secondary at- 
tacks are simply relapses or whether they are reinfections from without. 
As will be fully discussed further on, the young cattle tick induces the 
disease in natives as soon as it has attached itself to their skin. Since 
the cattle ticks are present on the infected field during the entire sum- 
mer and autumn it is reasonable to suppose that the secondary or mild 
attacks may be caused by ticks which have remained on the field or by 
the second generation, since the usual time for mild attacks, late Sep- 
tember and October, is the time for«the appearance of a second genera- 
tiou of young ticks. Whether these mild attacks are always due to an 
invasion of the animal by such a second generation, or whether they 
may be due in some cases to the recrudescene of the microorganism not 
yet entirely eliminated from the system, was settled by the two cases 
above referred to. Since they were inoculated but once, and there was 
no opportunity for reinfection, these cases prove that a mild attack may 
follow an acute attack without a fresh importation of the microorganism 
from without 5 in other words, that the mild attack may be considered 
as a relapse. The conclusion does not operate against the probability 
that some mild attacks may be due to secondary infection from without. 

In addition tothe truerelai)se8 just referred to, we may observe more 
or Icvss oscillation in the course of the disease as exi>ressed by the de- 
straction of red corpuscles. This oscillation is probably dependent on 
the periodical multiplication of the microparasite, and in this respect 
may be regarded essentially identical with the relapse. The latter fol- 
lows the primary disease at long intervals, while the oscillations are 
but one and one-half to two weeks apart as a rule. ^Neither the re- 
lapses nor the oscillations have been marked by any distinctive clinical 
signs excepting a slight rise of temperature in some instan(5es. Such 
undoubtedly do exist, and may perhaps be detected by more frequent 
daily measurements of the temx)erature and a closer and more frequent 
eramination of the animals and their excretions than our time has per- 
mitted us to make. 

Pathological Changes. 

Indwelling upon the pathological changes caused by Texas fever we 
have had two objects in view : tii^st, to add as much as possible to the 
information already on hand, and, secondly, to furnish such a complete 



Digitized by 



Googk 



188 REPORT OF THE BUREAU OF ANIMAL INDUSTRY. 

record of the cases in the various experiments that there would be no 
room for doubt in the reader^s mind tliat w.e were dealing with Texas 
fever wherever this is claimed to be so. Inasmuch as the causation or 
etiology was the essential object of the researches, everything else had 
to be subordinated to lines ofinvesfigations which endeavored to get at 
the causes and the modes of transmission of the malady before'us. The 
following account, though somewhat meager for this reason, is given 
as a description of the nature of the disease we were dealing with. We 
may note here that the lesions induced by North Carolina cattle and 
those induced by Texas cattle at the same season were identical in 
every resi)ect. 

CHANGES IN THE ORGANS AND TISSUES. 

Cattle which have succumbed to Texas fever undergo post-mortem 
changes very rapidly. This may be largely due to the fact that the 
disease occurs in the greatest heat of summer. Hence facts relating 
to the appearance of organs and tissues are of doubtful value if the 
animal has not been examined soon after death. This occurs as a 
rule during the night, and post-mortem changes are begun when the 
morning arrives. It is frequently desirable, therefore, to kill animals 
in different stages of the disease to obtain trustworthy facts. 

The skin presents nothing abnormal to the unaided eye, and, as will 
be pointed out later on, certain regions are beset with ticks. In one 
case which came to our notice very recently the hair on the abdomen 
and the inner aspect of the thighs was matted into little tufts by dried 
blood. The skin showed at such places a bluish elevated spot, and 
when incised a little blood was found in the subcutis. This may be 
what has been called blood sweating. 

The subcutaneous tissue and fat in our cases were free from any 
changes except in three, in which they were of a decidedly yellowish 
tinge. Jaundice was thus of rare occurrence. In the report of the 
Metropolitan Board it is stated that ^^the fot has a deep or high colored 
greenish appearance and has not the firm resistance of health. The 
lean meat is of a brownish mahogany color, and on being cut into has a 
peculiar sickening odor.^ The muscular tissue in our cases was nor- 
mal in color or perhaps a trifle paler. CEdema of the subcutaneous tissue 
of the ventral aspect of the body was occasionally present and refera- 
ble to the debilitated condition of the animal. 

TJie brain was removed in a small number of cases and carefully ex- 
amined, but no lesions which can be regarded in any sense as x>^^^ 
to or characteristic of the disease were observed. It may be said, in 
general, that the brain shared the general tendency towards the injec- 
tion of the capillary system. The vessels of the pia and the plexuses 
were engorged, and over the frontal lobes and near the great transverse 
fissure it was more or less pigmented — a condition also met with in 
oilier diseases. The gray matter of the cerebrum and especially of 
the cerebellum appeared of a more pinkish color. The white substance 
was normal in color, the ventricles free from fluid. 

Lungs, — The lungs are, as a rule, healthy. There is, in many cases, 
pulmonary oedema, with or without emphysema, noticeable after death. 
In a few instances foci of dark red hepatization were observed in one 
of the principal lobes, which involved one or several lobules. 

Heart. — At the autopsy the right ventricle is always distended with 
blood, fluid or clotted, according to the time elapsing between death 
and the examination. The left ventricle is usually fJmly contracted, 
and may contain a small quantity of fluid or clotted blood. The clots 
are quite firm and very rarely mixed with firmer, pale yellowish clots. 
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A very constant lesion is the extravasation of blood beneath the epicar- 
dium and eiidocardinni. This is mainly restricted to the left ventricle, 
although i>etechi{e are not infrequently met with on the right ventricle. 
Ou the external surface of the heart the petechia? are usually grouj^ed 
along the interventricular groove and near the base, although eases 
occur in which the whole ventricular surface is sprinkled over with 
them. The inner surface of the left ventricle shows larger patches of 
extravasation usually on, or at the base of, the papillary muscles. • On 
the large vessels at the base of the heart, within the pericardial sac, 
there are frequently very delicate shreds of tissue or patches in a hyper- 
ajinie condition. The heait muscle, on closer inspection, is observed to 
have its minute vessels maikedly injected, and in fresh sections the 
capillary network is found densely packed with red corpuscles. In 
cases which have succumbed after the subsidence of the fever the heart 
muscle is quite pale. Cloudy and fatty changes of the fibers are in 
some cases quite marked ; in others absent or restricted to a small 
number of fibers.* 

Lesions of the abdominal cavity are not infrequent. (Edematous 
conditions are quite common around the kidneys and will be referred to 
again. Gelatinous cederaas are sometimes encountered in the portal 
region between the duodenum and liver. The omentum frequently dis- 
plays peculiar hyx>erfleniic patches, consisting of delicate shreds of vas- 
cular tissue made visible to the naked eye by the injected condition of 
the blood vessels. 

Spleen. — That this organ in Texas fever is very much enlarged was 
commented upon by the earlier observers, and the name *' splenic 
fever" took its origin from this condition. Gamgee, in 1868, caused 
to be weighed the spleens of a large number of native Western cattle, 
of Cherokee cattle (supposed to have come from the Indian Territory), 
and of Texan cattle. These animals were considered healthy and fit 
for human consumption. 

The average weight of the native Western spleen was 1.45 pounds; 
of the Cherokee spleen, 1.94 pounds; of the Texan spleen^ 2,5 pounds. 

A number of spleens were weighed at one of the Washmgton abat- 
toirs to determine the normal weight. The result is given in the fol- 
lowing table: 



Date. 


Weight 
steer. 


Weight 
spleen. 


October 10, 1890 




No.l.. 


Poundi. 
950 
900 
1,000 
1,000 
1,000 
1,300 
1,100 
1,400 
1,300 


Poundi. 
1.75 


Do ,.^ 




No.2.. 


1.75 


Do .-"T 




No.3 


1 90 


Do 




No.4.. 


2.3T 


Do 




No.5.. 


L50 


October 15, 1890 




No.6.. 


2.25 


Do 




No.7-. 


1.75 


October 22, 1890 




No.8.. 


2.00 


Do.^ 




No.fl-- 


1.90 







The source of these animals was not determinable. It will be noted 
that the weight varies considerably, although in all the appearance of 

• An interestinff appearance, which may now and then deceive observers, is the 
presence, under the endocardium, of minute whitish, fusiform bodies, perhaps one 
miUimeter long, which seem to foUow the course of the superficial veins and rest 
upon or near tneir walls. They are sarcospbridia (psorospermia) cysts fiUed with 
fftlcifonn bodies. These cysts are likewise present in the depths of the heart muscle 
and in the skeletal muscles. Under the endocardium their number is ^eatest in 
old cows. They are in some cases so numerous that fifty may be included in an area 
of a square centimeter. They are easily removed entire by careful teasing. 
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tlie organ, both as to its capsule and pulp, was the same* The weight 
of each animal was estimated by the butcher in charge. These exam- 
inations were made at a time when any destructive influences of the sum- 
mer on the blood may not have been entirely neutralized. How far the 
bleeding of the animals at the time of slaughter may have affected the 
weight of the spleen in comparison with that of cattle which succumbed 
to the fever with the blood in their system it is of course impossible to 
estimate. By taking the average of the above nine cases, the weight 
of the spleen of a steer weighing 1,000 x>ounds would be 1.72 xKmnds. 

The weight of the spleen in Texas fever varies considerably, accord- 
ing to tU© stage of the disease in which the animal succumbs. Animus 
which die after some days of high fever have usually the largest spleens, 
although this is not an invariable rule. If we compare the weights of 
spleens as given in the appendix under many of the cases it will be 
seen that in acute cases the spleen is generally from two to four times 
its weight in health. 

If we turn for a moment to examine its appearance we find its gen- 
eral shape unaltered, but the ordinarily rather thick whitish capsule 
very much distended and attenuated, so that the dark pulp shows 
through it very distinctly. (Plate I.) The veins of the capsule are 
distinct, the minute vessels markedly injected and occasionally accom- 
panied by extravasations of blood. The organ is firm to the touch, 
owing to its distended condition. When it is ioeised, the pulp appears 
as a dark brownish-red, glistening, homogeneous mass, winch has been 
compared to "blackberry jam" in it^ appearance. The usual mark- 
ings of the parenchj-ma of the normal spleen are effaced. The grayish 
Malpighian bodies and the whitish trabeculfe have all disappeared from 
view within the distended pulp. (The differences between the cut 
surface of the spleen in health and in Texas fever are well brought out 
on Plate i.) The pulp may be still firm, or it may be partly diffluent, 
welling out as a semifluid mass from the incised retractmg capsule. It 
has occasionally b(^n reported as ruptured, but this may be a combina- 
ti<m of post-mortem softening with carelessness in its extraction. In 
some cases the si)leen may be much heavier than in health, but its 
markings still visible on section. 

A microscopic examination shows that the enlargement and peculiar 
color of the spleen tissue is due to an engorgement with red blood cor- 
I)useles. With this engorgement there may be associated a variable 
number of large cells containing coarse granules and from two to twelve 
red corpiLscles, or else the remains of these corpuscles in the form of 
irregular clumps of yellowish pigment. The pigment is also free in 
masses of variable size. Examination of fresh pulp from spleens of 
healthy cattle showed that the presence of large quantities of free pig- 
ment of the form described is not uncommon. 

Of all the organs th€ liver is the most seriously involved (See 
Plates II and iii.) The enlargement, congestion, bile-injection, siai 
fatty degeneration were jwinted out by R. O. Stiles in 1868. Gramgee 
limited himself to matters of weight, and evidently did not observe 
the extensive changes which the parenchyma underwent. In our own 
observations of healthy and diseased livers, the latter were probably 
from 3 to 5 j)ound8 heavier than the former. The edges were well 
rounded off. The color of the surface was usually pal^ than in nor- 
mal livers, and in most cases of a peculiar mottled appearance. The 
mottling was due to minute irregular grayish-yellow patches usually 1 
millimeter or less in diameter. When incised the parenchyma was re- 
markably bloodless in most cases, and a lac-colored, thick blood poured 
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from the cat ends of the larger heimtic veins. The color of the oat 
surface was either a uniformly brownish yellow or els© mottled as on 
tbe surface. (Plate il Fig. 1.) The mottling, on closer scrutiny with 
tlie naked eye or hand lens,* was found to be due to a paler yellowish- 
discoloration of the zone bordering the intralobular veins. (Plate ii, 
Fig. 2.) This zone of discoloration was the wider the more prolonged 
tlie disease, and in a few cases involved the entire lobule. Parallel to 
this degenerative process the consistency of the organ became less re- 
sistant, more doughy, and brittle. 

In thin sections of fresh tissue* the most striking phenomenon was 
the filling up of the ultimitte bile canaliculi, so that the hepatic cells 
were inclosed in polygons of yellow lines forming a beautiful network, 
(Plate m, Figs. 1 and 2.) When the liver is teased and crushed the con- 
tents of these bile canaliculi may be found floating free in the form of 
rods, sometimes with Y-shaped ends. (Plate in, Fig. 3.) This stasis or 
&hng up of the ultimate bile capillaries was present in nearly all ani- 
mals examined. It was most pronounced in those whose death followed 
quickly after a high fever. In one case purposely killed in the early 
days of the fever the liver was the seat of marked congestion, the bile- 
staisis not having taken place yet. The extent of this stasis varies con- 
siderably. It may be seen in small isolated areas or else it may involve 
a large continuous territory. Owing to absence of connective tissue 
between the lobules it is quite impossible in fresh sections to make out 
accm-ately its distribution. It seems to be most frequently met with in 
tlie innermost or hepatic zone of the lobule (Plate iii, Fig. 1 ; Plate n. 
Fig. 4), but it may also be found involving the entire lobule. Small bile 
ducts between the lobules are often found injected, and rarely lines ot 
yellow injection may be visible to the unaid^ eye. 

Associated with the occlusion of the biliary canaliculi and diicts is a 
more or lesa extensive fatty degeneration of the hepatic cells. This is 
most advanced in prolonged cases of disease. In several which came 
under our observation the fatty changes were so extensive that cells 
free from large quantities of fat could not be seen. Among other ab- 
normal appearances may be mentioned the presence of irregular yellow 
dumps of pigment in the hepatic cells, and of stellat-e masses or blood- 
red needle-like crystals (Plate in. Fig. 2) of very minute size (haemo- 
globin t). In one case large-branched thrombi were found in some of 
the hepatic veins. 

The pathological changes observed in sections and teased prepara- 
tions of fresh liver tissue are more accurately interpreted in sections of 
tissne hardened in Miiller's fluid and in alcohol. The material was im- 
bedded in paraffin after having been passed through chloroform par- 
affin. Sections cut in this way were far more serviceable than those 
cut in alcohol. The injection of the bile canaliculi is seen only in Miiller's 
fluid preparations or in alcoholic material cut directly without imbeddi ng. 
The extent and location of the injection are variable. It may appear 
over an entire lobnle or only a small portion of it. The fatty degenera- 
tion so regulaa*ly seen in fresh material shows itself in sections of har- 
dened material in a peculiar vacuolated api)earance of the cell proto- 
plasm, the fat having been dissolved out. The vacuolation may be 
more pronounced near the center of the lobule, where the individual 
vacuoles may be as large as red corpuscles. Of these there may be 
several in a single cell, very little of the plotoplasm remaining. The 

• Theae were UBually made with a razor, and examined in iodized serum. The freez- 
ing microtome was not generally used, because it was desirable in this examination 
to preserve the red corpuscles. 
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cell protoplasm of the periplieral zone of tke lobule is uniformly vacuo* 
lated, the vacuoles being very small. 

Another change that is of considerable importance in estimating the 
pathological effect of the disease is a tenUency toward netcrosis of the 
inner zone of the lobule. This process^ which shows itself to the naked 
eye as a faint paler motthng of the liver tissue limited to the inner zone 
of the acini, seems to begin around the central vein and extend toward 
the periphery.* It is characterized by a degeneration and loss of the 
nuclei of the parenchyma cells. These changes are observable with 
various stains, such as haematoxylin, alum carmine, and the anilines 
(alkaline methylene blue, aniline water-methyl violet, etc.), Ehrlick's 
acid hicmatoxylin, with or without eosin, is a very satisfactory dye, 
owing to the intensity of the nuclear staining. The changes undergone 
by the nuclei are at first manifested by a feebler stain. The margin, 
which may be irregular, is stained, but the body of the nucleus is pale, 
and usually contains several deeply stained round bodies simulating 
nucleoli. Later on these bodies are all that is left They shrink to- 
gether or even unite into a small irregular deeply stained mass. The 
cell protoplasm is much more feebly stained than in normal areas and 
its outlines are indistinct. This nuclear degeneration may appear in 
a compact area uniformly, or we may find all grades of degeneration in- 
termingled.t In tissue undergoing such changes the central portions 
of each lobule may appear much paler than the jKiripheral. The tra- 
becular arrangement of the cells may be exaggerated by a widening of 
the lumen of the capillaries in the periphery and made indistinct or be- 
come obliterated in the central portions. The destructive changes in 
central regions may go on to a complete loss of the nuclei. This ap- 
pears very well in methylene-blue stains. The necrotic portion rrfuses 
to stain at all, and the result is a mottled section with the isolated un- 
stained areas inclosed in an irregular network of stained material very 
striking even to the naked eye. Such mottling will, of course, appear 
with other stains, but not so distinctly. The extent of the necrosis 
may be as much as one- third or one-half of the entire volume of the 
lobule. 

In endeavoring to account for the fatty and necrotic changes of the 
parenchyma we think it probable that the bile stasis, by plugging up 
with solid bile the ultimate bile canals, may interfere in some way with 
the nutrition of the parenchyma, or exercise upon it some deleterious 
influence through the stagnating bile, and thus set the degenerative 
processes in motion. The bile stasis is undoubtedly due to the breaking 
up in the capillaries of the liver of inunense numbers of infected cor- 
puscles. A large amount of debris is thus brought to the cells for 
transformation into bile. The result is an abnormal fluid containing a 
superabundance of solids (pigment) which is unable to flow in the bile 
channels. How far the degenerative process may be aided by any 
plugging of the capillaries with infected corpuscles it is impossible to 
state. In fact, the relation of the disintegration of the red corpuscles 
and of the bile stasis to the fatty degeneration and the necrosis around 
the central vein should be made the object of special pathological study. 

*One may be at a loss to determine the limits of the lobules in the ox, owing to 
the absence of any complete connective tissue boundary. In stainod sections they 
are readily made out by taking as a guide the connective tissue with its numerous 
stained nuclei in the spaces in which the interlobular vessels and ducts pass. 

t J. II. Detmers (5, p. 137) observed, in 1883, the disappearance of the nuclei and 
the reticulated appearance of the cell protoplasm. Babes, in 18^, described a simi- 
lar condition in Koumanian cattle affected with infectious ha3moglobinuria. 
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Bile is found in the gall bladder in considerable quantity (one-half 
pint to a quart) after death. As mi^ht be anticipated from the descrip- 
tion of the changes in the liver, this fluid is greatly altered. The 
usual hmpid greenish fluid is replaced by an almost semisolid mass. 
As it flows from the incised bladder it has been aptly compared to 
chewed grass. The presence of niucus makes it cohesive enough to be 
drawn out into long flat bands as it flows. When it is allowed to 
stand quietly in a cylindrical vessel a layer of flakes settles down 
which occupies not infrequently one-half of the entire column. The 
supernatant fluid is much darker than normal bile. The • suspended 
matter appears to be made up chiefly of small yellowish flocculi or 
flakes. A deep yellow tinge is imparted to all vessels and to the 
hands coming in contact with it. When examined under the rfticro- 
Bcope the suspended particles are resolved into amorp^ious yellowisb 
masses mingled with bright golden points barely visible at 500 diam- 
eters. The common bile dtict has always been found pervious, and in 
many cases an abundance of bile is found in the smMl intestine. 

The kidnei/8. — We have in a preceding chapter referred to the condi- 
tion of the mine in this disease, and have found it altered by the pres- 
ence of certain abnormal products — ^haemoglobin and albumin. We 
mighttherefore anticipate more or less alteration in the secreting organs, 
the kidneys. In a considerable number of cases a sero-sanguinolent 
condition of the connective tissue and fat about the kidneys is observed. 
In a few cases the ventral surface of the organs appeared like two large 
blood blotches. The portion of the abdominal wall upon which the 
dorsal surface of the kidneys rests is free from these eflnsions. 

The kidneys themselves, like the other organs afiected by this dis- 
ease, vary more or less in color, according to the severity and stage of 
the disease. In those cases which succumb early in the fever, and in 
which the bladder is filled with port-wine-colored urine, the Iddneys 
are enlarged and of a uniforA dark broWnish-red color throughout. 
The usual markings are pretty Veil effaced. When fresh sections are 
examined from different regions, the vascular system is found quite 
nniforndy engorged and distended with red corpuscles. The section is 
likewise sprinkled over with very minute pigment particles. Some- 
times Irregular masses of red corpuscles, run together as it were, are 
met with in the vessels of the pyramids. Lesions of the secreting 
stractures are not discoverable. Hemorrhages are uncommon. In 
those cases which succumb after the hsemoglobinuria and the fever have 
passed away, the kidneys arc paler than usual and the texture is quite 
flabby. Sections of the fresh tissue show in the cortex a considerable 
amount of pigment. In some cases the convoluted tubules are the 
elected seat of pigment deposit, and the epithelium of these tubes may 
be so fiUed with yellowish red pigment that they are easily traceable 
in their windings by their decided color. Fatty changes are occasion- 
ally met with in the epithelium, and the straight tubules of the pyra- 
mids may be filled with fat globules. Degenerative or necrotic changes 
of the epithelium were not noticed in sections of hardened tissue from 
a few cases stained in various ways. In those cases in which the 
capillaries were filled with red corpuscles, the latter were usually all 
mfected with Texas fever parasites. 

The pelvis and its ramifications were usually found beset with blood 
extravasations. It has already been remarked under the head of sjrmp- 
toms that in most cases the bladder is found containing from one to 
four quarts of nrine holding more or less haemoglobin in solution- 
XJnder th^ same' head will be found a full discussion of this phenom, 
8152 13 ^ J 
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cnou, SO that it need not be touched upon here. The bladder itself 
may show a few ecchymoses on its inner surface. 

Digestive organs. — The upi>er portion of the digestive tract, includ- 
ing the paunch and reticulum, is generally free iVom morbid changes. 
The third stomach or manyi)lies was, in a few cases, somewhat 
"impacted 5" that is, the contents were firm and rather dry, and the 
superficial layer of epitheUnm of the lining membrane tended to \m*\ 
oft*. In most cases it was normal. The fourth or true stomach (abom- 
asum) shows not infrequently a hyperfemic condition. In some cases 
the laminated portion was of a uniformly bluish-pink color. Both 
Gamgee and the Metropolitan Board of Health of New York City have 
laid much stress upon the lesions observed in this organ. Gamgee 
describes in addition to the general hyperjemia three kinds of lesions 
of the laminated, cardiac poi-tion. He finds in some cases petechife, 
<f resembling fiea-bites*^ in some respects, whose "center is dark and 
sometimes softened and perforated." In others* "the^ reddened folds 
arc studded with minute yellowish-gray granulations due to a change 
in the epithelium, which becomes swollen and has a tendency to drop 
off. Each granulation does not usually exceed the size of a pin's head. 
This appearance is most marked where the folds are most congested, 
and in some cases where the congestion is slight it requires a some- 
what (»areful inspection to recognize the presence of this change.^ The 
third lesion is described as follows: *^ Scattered throughout the folds, 
especially near their free edges, we find * • • marked erosions, as 
if the epithelium had been peeled off with a sharp finger naiL" 

The lesion described as the second was also present in many of the 
cases recorded in the appendix. Its constant appearance was very 
puzzling and might readily lead one to suspect some relation to the 
disease. Many of the granulations had their center i>erforated so that 
they suggested the presence of enlarged glands with hyperplasia of 
the tissue surrounding the mouth. It was not until the fall of 1890 tbat 
the nature of these Uttle elevations was solved. In an animal killed 
for some purpose, though free from the disease, marked lesions of the 
mucous membrane of the fourth stomach were found. These consisted 
of yellowish- white exudations about as large as split peas, viscid and 
composed of round cells mixed with mucus and associated with the 
mouth of these elevated spots. ' A careful microscopic examination of 
this exudate showed the presence of a very minute nematode, a 
strongyle, imbeded in the exudate. That this was the cause of these 
lesions was soon determined. Some sections of the fourth stomach of 
a case of Texas fever iff which these lesions were present had been pre- 
pared some time ago, but had not been studied, for want of time. These 
were now examined, and in the minute pits corresponding to the per- 
foration in the center of these granulations the worm was seen coiled 
up at the base of the epithelial layer. It was also recognized as the 
wonn found and described a few months before by Ost<3rtag in cattle 
slaughtered in Berlin, Prussia. The worm described by him was larger, 
but the fact that it produced the same lesions made it highly probable 
that the two strongyli are of the same species.* This disposes of the 
second lesion seen by Gamgee. As regards the first, it is not unlikely 
that it represents the earliest stage of the invasion of the mucous mem- 
brane by the worm, but we will not be dogmatic on this point. 

As regards the erosions, it may he said that in a small proportion of 

*0»tertjig iiametl the -worm Slrongylus conrohitus, but this was changed by Dr. C. 
W. Stiles, of this Division, who jrave somo att**Htion to the \n>rm subsequently, 
to SiroTifftfJus Osieriagi. Joum. Comp. Med., 1892, p. 147. 
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(JUT animals, irregular, very shallow, flattish excavations of the mucous 
membrane were found which had a blackish bas^. lliey varied much 
in size, some being quite small. Th^y were most numerous on the 
lamiusB; Some were occasionally encountered in the pyloric portion. 
After finding these same erosions even quite abundantly in some 
healthy stomachs from an abattoir we int^^rpreted them simply as trau- 
matie erosions due to the accidental presence of some foreign body. 

In the investigations of the Metropolitan Board in 1868, the pyloric 
portion of the fourth stomach was found in many cases to contain deep, 
ragged excavations with hemorrhagic base. It is not improbable that 
at least some of these may have been the result of vasctdar occlusion, 
since in the animals examined at that time there seems to have been, 
so far as the descriptions and iUustrations go, much more congestion 
of the fourth stomach and intestines than in our own cases. These 
erosions were extensive in but one case of ours. Their constancy led 
Moreau Morris in his. report to the Board to consider them as a more 
certain indication of Texas fever than the other lesions commonly 
present With this we can not agree. In fact we regard the digestive 
lesions as perhaps the least pathognomonic of the disease. 
, In a few cases affected with a more or less chronic after disease, there 
was much oedema of the coats of the fourth stomach, extending also 
to the mesentery. 

The lesions of the intestines are limited to hyperemia and pigmen- 
tation. Beginning with the duodenum, there is found genenvlly an 
abundance of bile and more or less injection and pigmentation of the 
viUi appearing in the form of closely set points and fine lines. The 
mnainder of the small intestine may show with the stomach more or 
less marked congestion, or there may be patches marked by the injec- 
tion of minute vessels. In many of t^e cases examined the mucosa 
was pale and concealed by a thin layer of a grayish pasty consistency 
made up largely of desquamated epithelium. The walls of the lower 
half of the small intestine contained quite invariably small worm tuber- 
cles. These appeared from the serous surface as dark blueish, slightly 
elevated nodules. In passing the opened intestine between the fingers 
the mucosa was found intact, while the tubercles gave one the sensation 
of small shot in the walls. They harbor a parasitic worm and have 
nothing to do with the disease. 

In the large intestine we find more or less hypersemia and pigmenta- 
tion in longitudinal lines corresponding to the summits of the folds of 
tiie mucous membrane. This condition is more marked in the ciecum 
and rectum than in the colon, and seems to be associated with the con- 
stipated condition. Thus, the caecum is in some cases distended with 
verv hard, dry, fecal balls, and some may be found in the rectum. In 
somfe cases no abnormal condition of the large bowel is discoverable. 

Differenocfi in the pathological changes of our cases and those stud led by 
former observers. — ^We have already called attention to the fact that, 
while jaundice was rare in our cases, it has been rather common accord- 
ing to other investigators. In fact it has been named " the yellow 
fever of cattle '^ on the strength of this symptom. Attention has also 
been called to the lesions of the fourth stomach in this respect. The 
causes for these differences may perhaps be looked for in the different 
condition of the animals examined. The Metropolitan Board in 1868 
examined cattle which had been traveling and had undergone much 
hardship both by rail and on foot. They were all western animals, 
which succumbed soon after their arrival in Kew Tork. How far the 
deprivation of food and water, the crowding, the constant motion, and 
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the marcliiiig may have contributed to a more aetive circulation and 
to an absorption of the obstructeci bile from the liver into the blood 
must remain a conjecture. In our cases the animals were simply 
pastured and the frequent blood examinations as well as the taMng of 
the temperature were carried out with the least possible disturbance to 
the animals. Again the animals used by us weighed between 500 and 
800 pounds. They were not more than average animals in an average 
condition of flesh. It may be that the large fat animals in a ple- 
thoric condition would develop the peculiar condition of the muscalar 
system, the jaundice and the more marked hyperaemia (and sloughing!) 
of the fourth stomach and intestines observed in 1868. The essential 
lesions, however, are precisely the same. The disease first studied by 
Gamgee and the Metropolitan Board of Health in 1868 is the same as 
that now occupying our attention. The changes going on in the blood, 
the liver, spleen, and kidneys are so striking and peculiar that they 
could not very well belong to two diflferent maladies. 

CHANGES IN THE CORPUSCULAR ELEMENTS OF THE BLOOD. 

The condition of the blood, so far as determinable by the naked eye, 
has already been referred to. It grows very thin and watery as the 
disease progresses. This fact was emphasized by the earliest students 
of this disease, the investigators of the Metropolitan Board in 1868. 
Its prime significance seems to have escaped them and subsequent 
ones. In the preliminary pathological examination of four cases in 
1888 the destruction of red corpuscles explained, best of all, the condi- 
tions observed. Hence the importance of concentrating the attention 
on the blood and its cellular elements was at once recognized. In 1889 
arrangements were made by which cases of the disease could be studied 
during life at the experiment station, and within easy reach of the 
laboratory, in the District of Columbia. In order to measure in some 
accurate manner the changes going on in the blood, the red corpuscles 
were counted as soon as living cases were accessible. The result proved 
surprising in the extreme. It was found that there is a destruction of 
red corpuscles going on from day to day quite enormous in acute cases. 
Going parallel with this diminution in the number of corpuscles a change 
in their size and appearance became manifest which demanded a carefal 
study in order that a distinction between the stages of the intraglobular 
parasite and the altered corpuscles which might be confounded with 
them could be made. As the investigations proceeded an accurate 
knowledge of these changes proved very valuable as a means of diag- 
nosis. In a number of cases the recent existence of Texas fever could 
be at once determined by their presence, even though the Texas fever 
parasite was no longer to be detected in the blood. These changes 
must now be considered as next in importance to the parasite itself in 
the diagnosis of Texas fever in all its forms. The present chapter is 
therefore a consideration of the changes, both quantitative and quali- 
tative, affecting the red corpuscles without reference to the micro-para- 
site accompanying them. This will be described in another chapter. 

THE DESTRUCnON OF RED BLOOD CORPUSCLES. 

The red corpuscles were counted with the apparatus of Thoma, con- 
structed by Zeiss. In the direction for use accompanying the appara- 
tus it is suggested that 200 spaces should be counted in order to r^uce 
the errors to a minimum. Owing to the large quantity' of work that 
had to be done in connection with the various field expeiiments to he 
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described, the counting could not be carried to the point of accuracy 
indicated. Moreover, the quantitative changes in this disease are 
so gross that a slight error will not affect the comparative results. 
The metliod adopted was to count 40 spa<?e«. l>vo parallel rows of 
squares through the ruled field were counted. Such rows were chosen 
through which an additional line was drawn in order to guide easily 
the eyes. Hence these rows were always four squares apart. By 
counting the red corpuscles in a row of squares any differences in their 
distribution from one side of the cell to the other were thus averaged. 
A comparison of the results of counts in the case of healthy controls, 
or of animals before the onset of the disease, shows a remarkable uni- 
formity of results. Moreover, successive counts either fi^om the same 
dilution or from separate dilutions of blood from the same animal col- 
lected at the same time, showed that the greatest margin of error was 
one to two Jiundred thousand, a comparatively insignificant figure in 
the work before us. 

It was necessary also to make a modification in the collection of 
blood. The uneasiness of many animals, the presence of flies, the heat 
and wind on the fields made it necessary to act with great rapidity. 
Hence the complete filling of the capillary tube was dispensed with. 
Only a fraction of the length was filled with blood, usually from 0.6 to 
0.9. The quantity aspirated was at once noted and the 3 per cent 
salt solution or Toison's fluid was drawn ui) to the mark indicated. In 
those cases in which the bload was very thin and the various squares 
contained only from to 3 corpuscles about 80 squares were counted. 

I^ in the collection of the blood, the dilution with the salt solution 
or Toison's fluid, its proper mixing with the blood, and especially the 
placing of the drop in the cell, be properly carried out, th*e necessity 
for counting a large number of squares is made nugatory. Special 
care should be devoted to the cleaning of the glass cell and cover and 
the keeping away of all dust. When the coverslip has once been laid 
on the ceU it should not be slid or moved about, so that the uniformity 
of distribution is not disturbed. The process of collecting the blood 
foi* counting is as follows: 

In most cases the animals could not be removed from the field, and 
the examination of the blood had to be proceeded with on the field 
itself. The various appliances necessary for the securing of fresh and 
dried preparations of blood and the counting of the blood corpuscles 
were carried in boxes or trays. The animal was secured by its head, 
and, in rare cases, one hind foot was tied to forestall any injury to the 
one collecting the blood, whose entire attention had to be given to this 
work. If desired J a rectangular box or stall may be placed in each field 
into which the animal may bo led and secured. Or such a box majr be 
placed under cover and then rainy weather will not interfere witn the 
work.* 

•Such a box is best constructed as foUows : Place three pieces of 2 by 4 studding, 
4i feet long, on the floor pareUcl to each other and 3 feet apart. Erect uprights 
also of 2 by 4 studding and 3 feet high, 15 inches from the cuds of each horizontal 
piece, and brace securely from the outside. Within this framework build, by board- 
ing up on the inside, a rectangular box 6 feet long, 3 feet high, and 2 feet wide, open 
at the top and one end. The front closed end of the box is hollowed out to a depth 
of 7 to 8 inches to receive the neck of the animal in the standing position, so that 
the head may extend over the end and bo secured to a framework extending lifeet 
beyond the box and attached to the box 2 feet from the floor. 

"The whole framework must bo very securely put together. The projection of th© 
studding at the base with the braces on the outside serves to strengthen the box 
and to prevent ics upsetting by the stru<?gUng of the animal. A bar can bo slipped 
in behind the animal to keep it from backing out, and a rope or strap over the 
withers fastened to the sidea of the box will prevent it from rearing forward. 
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• In collecting the blood tlie hair is clipped and shaved away over m 
area 2 or 3 inches sqmw?© on that region of the rump overlying tiie 
flaring hip bones (ilium), where the animal is mo&t accessible for this 
work. The shaven skin is washed and rinsed with clear w^ter and 
dried with absorbent cotton. To make the incision a spring lancet is 
used, resembling those advertised and figured in most catalogues of 
medical and veterinary instrument makeps. The incision must pass 
through the depth of the skin in order that a sufficient flow of blood be 
secured. The depth to which the blade of tiie lancet penetrates may 
be regulated by a screw in the forked guard attached to the lancet 
The lancet should be flamed in passing from one animal to another. 
The soap and razor should not be used on sick and healthy alike, for, 
although we have no positive evidence that the disease may be tj-ans- 
mitted, either by these things or even by the lancet, such tKinsmission 
is within the range of possibility.* 

The pumber of red corpuscles in cattle (obtained from the counties 
around the District of Columbia) during health fluctuates more or less, 
as might be exi^ected, but may be put down as six millions in a cubic 
millimeter. Seven millions in winter, and five millions in late summer 
and early autumn seems to be not uncommon. The number may be 
said to fluctuate, however, between four and one-half and eight mil- 
lions, since these exta?emes are occasionally met with. The following 
counts from healthy animals will serve as illustrations : 

* We give a specimen page of the ftguros obtained from counting the blood cor- 
puscles as described above : 

No, SIS (heaWiy control.) — ^August 6, 1892, 10a. ra. : Temperature, 101.8; respiration, 
64; pulse, 56; blood coUected, 7.3 divisions. 

(Toison's ftuid was used in this estimation. It consists of distilled water 160 cc, 
neutral glycerin 30 cc. (at 30^), sodium sulphate 8 gi-ams, sodium chloride 1 gram, 
methyl violet .025 gram. It stains the white coi'pusclos so that both red and white 
may be counted in the same preparation.) 

First row of squares: 



8 12 9 13 

13 11 10 14 
12 13 13 10 

14 19 8 13 
12 7 10 10 


463X100X4000X10 

.— — (\ ^49 A(V^ Tr'H pnmTisplf^fj 


61+62+50-1-60=233 

Second row : 

8 14 7 13 

11 9 10 8 
15 13 13 13 

8 8 15 17 

12 13 9 14 


40X7,3 


54+57+54+65=230 
463 





Seven white corpuscles in 400 squares. 

7X100X40(X)X_10^9 589^1,i^ corpuscles. 
400X7.3 ' ^ 

In counting 40 squares the various factors in the ftaction above balance each other 
in such a manner that it is only necessary to divide the number of corpuscles (463) by 
the quauti ty of blood collected (7.3 divisions of melaugeur instead of 10, the quantity 
usually collected). The first figure of the quotient gives millions. A similar eimph- 
fication of the formula»for the white corpuscles may be used. 
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yo. 109, 

September 18, 189a 5,726,000 

Octobers, 1^0 6,190,000 

October U, 1890 5,807,000 



i Placed in 
October 1, 1890. . . 4, 672, 000 < infected 

/ field. 
October?, 1890... 4,833,000 
October 30, 1890.. 4,670,000 



So. 143 {control animal), 

September 29, 1880 6,261,900 

October 8, 1890 6,835,000 

October 25, 1890 *. 6,500,000 

In addition to these illustrations there was found a large number of 
figures relating to the number of red blood corpuscles of cattle in 
infected fields, but not yet diseased. The examination of the blood in 
I80I was extended to many, and in 1892 to all, animals at the beginning 
of experiments, in order to get at the approximate normal for each 
animal, and also to make sure that the animals were in good health. 
Among the many cases which came under observation only one anaemic 
cow was found ; that is, only one whose red corpuscles fell below four 
and a half millions. This animal (^o. 136) was affected with some 
catarrhal discharges from the vagina. Her record was: 

September 30, 1890.. 3,911,300 

Octobers, 1890 3,753,800 

October 18, 1890 3,735,300 

lu one case tuberculosis, limited chiefly to the lymphatics, was dis- 
oorered at the autopsy. Even in this animal, after three days of high 
temperature from Texas fever, the corpuscles still numbered 5,125,000. 
There could have been no anoemiji, therefore, in spite of the tuber- 
culosis. 

The destruction of red corpuscles is the essential phenomenon of 
Texas fever, from which all the various pathological processes take 
their origin. Some illustrations will demonstrate these statements. 

No, so, 

[July 5, 1890.— Beginning of oxiwsnre in Infected field (Texas cattlo).] 



Date. 



I Nnmber of 
' corpuscles. 



Bomarkst 



Jnlv 31 1 6,290,000 

Atignrt 4 t 5,052.000 

August 7 ' 5,631,000 

An^»t23 5,422,000 

Attguafc24 5,434.000 

AiJgu8t28— 1 p. m 2,025,000 



First high morning temj>oratnTe on Aug. 24. 
To all appearanoes in dying condition ; Killed. 



No. 120, 
[Jaly 5, 1890.— Beginning of exposure in infected field (Texas cattle). 



A«uniit 11 
Augntt 13 
AojfDsfc 16 
Angnst 27 
Auifust 29 



6,123,000 
7,171,000 
6, 370, 000 
3, 210, 000 
1, 675, 000 



I 



Fir.«»t high morning temporatnre Aug. 24. 
Died at 8 p. m. 



No.'lGS. 
[July 2, 1S91.— Beginning of exposure in infected field (North Carolina cattle).] 



August 13 
August 21 
August 25 



5, 000; 000 
3, 388, 800 
2, 645, 000 



Temperature last taken on 2l8t, then normal. 
KiUed. 



These few examples will suffice to illustrate the rapid disappearance 
of red corpuscles from the circulating blood. They are by no means 

/Google 
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extreme c«ises, but stand for the average rate of disappearance in acute 
cases. This would be for I^To. 80 at the rate of about 1,000,000 corpus- 
cles per cubic millimeter a day during the last three days; for No. 129 
at the rate of 800,000, and for No. 163, 700,000. That this rate of de- 
struction is very high becomes evident when we bear in mind that in 
No. 80 it represents the loss in twenty-four hoursof one-sixth of all the 
red corpuscles usually circulating in the body. In the other cases it 
represents from one- seventh to one-eighth of the whole number. 
In the mild nonfatal type the rate of destruction is lower. 

Xo. 56. 
{September 8, 1890.— Beginning of exposure in infected field (Iforth CarolinA cattle).] 



Date. 


Number of 
corpuscles. 


Kemarks. 


1890. 
September 20 


6,844,000 
5,640,000 
6,307,000 
6,436,000 
4,666,000 
2, 754, 000 
2, 720, 000 
2,344,000 
1, 984, 000 
1, 183, 000 




September 22 




SeDtember 29 




October 9 




October 22 




October 25 




October 30 




November 6 


, 


Novemljer 8 




November 13 


Lowest i>oint reached. 





In this ^/uimal, the loss which in an acute case would have taken place 
in four or five days occupied from seven to eight weeks. In these cases, 
however, other elements enter, such as the constant active production 
of new corpuscles which masks to a great degree the actual rate of dis- 
ai)pearance. Moreover, the destruction seems to go on not regularly, 
but in jumps or paroxysms. Thus in the case before us there was a 
decrease of 1,912,000 from October 22 to October 25, but practically a 
standstill from October 25 to October 30, and so on. 

Another fact of considerable interest brought out by the periodic 
estimates of the red corpuscles is the oscillation of the number up and 
down during the disease in some cases. It seems as if a period of 
destruction were followed by a period of regeneration, and this again 
by a period of destruction. This oscillation is occasionally traceable 
to the reappearance of the microparasite in the blood, as in one case, in 
which three different downward movements in the number of red cor- 
puscles are associated with the reappearance of infected corpuscles. In 
other cases the microscope did not, during the downward movement, 
demonstrate the presence of the parasite, probably because such ob- 
servations were often of one or two weeks apart. The siipposition at the 
time was that such cases were getting well, and the tardy examination 
of the blood showed instead of the expected return to the normal 
another downward movement. A very good illustration of this oscilla- 
tion is afforded by the following case, the result of the intravenous in- 
jection of blood from a sick native: 

September 16, 1890 6,890,000 

September 22, 1890 5,430,000 

September 24, 1890 4,562,000 

September 29, 1890 5,274,500 

October 4, 1890 3,902,000 

October 8, 1890 *5, 983, 600 

October 22, 1890 4,333,000 

November 4, 1890 5,586,000 

*'nii3 number is evidently too bigh as compared with the preceding, and most be 
explained by assuming other forces at work in concentrating the bh>od beside the 
mere regeneration. 
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It has been assumed above that the disappearance of the red cor- 
puscles is chiefly due to their destruction. We have already seen that 
in the cases under observation there were very few hemorrhagic lesions 
which might for the time being reduce the number. The ticks' can 
not be regarded at all as abstractors of blood in this stage.* That 
they are largely destroyed within the body is shown (1) by the loss of 
haemoglobin through the kidneys, (2) by the overproduction of bile 
whicb is abnormal in the abundance of pigment flakes, and (3) by the 
actual observation of this destruction by the microparasite under the 
microscope. 



THE REGENEBATION OF RED BLOOD CORPUSCLES. 

I 

As determined by actual enumeration, — Passing by, for the present, 
any further discussion of this interesting subject, let us turn to the re- 
generation of the red corpuscles. This, of course, varies in accordance 
with the vigor of the animal, its food, and the season of the year. It 
is, even under adverse circumstances, remarkably rapid and well 
adapted to occasion surprise. 

The regeneration of corpuscles as indicated by the microscoi>e is not 
in all cases indicated by the counting apparatus. That is to say, the 
regeneration may begin before the destruction has ceased, and if the 
latter process is the more active the count will show a loss, although 
the microscope may demonstrate the presence of a large number of new 
corpuscles. This actual regeneration, as indicated by abnormal forms, 
will be discussed farther on ; here we will simply refer to the increase 
of the corpuscles as indicated by actual counting. A few illustrations 
will serve our purpose: 



No. €4, 

September 9, 1890 3,154,000 

September 16, 1890 4,575,000 

September 29, 1890 4,869,000 



No, 102. 

September 18, 1890 1,950,000 

October 4, 1890 2,682,700 

October 17, 1890 3,894,700 

Kovember 6, 1890 5,120,000 



No. 66. 

November 4, 1889 1,720,000 

December 2, 1889 3,463,000 

No. 66 (Mild type). 

November 13, 1890 1,183,000 

November 15, 1890 1,534,000 

November 17, 1890 1,655,000 

November 21, 1890 2,615,000 

November 26, 1890 3,880,000 

December 2, 1890 4,706,000 

December 11, 1890 4,603,400 

The activity of the regeneration is well brought out in No. 56, alarge, 
vigorous ox. From November 17 to November 26 the red corpuscles 
appeared in the circulation at the rate of 250,000 per cubic millimeter 
per day. From November 26 to December 2 the rate of increase was 
about 140,000 a day. It is furthermore remarkable that in the case of 
a few calves under observation the corpuscles rose rapidly in number, 
although the animals did not "thrive after the fever departed. This 

•The enlarged spleen, it is trne, absorbs from 1^ to 3 pounds of red corpuscles, 
roughly speaking, since its enlargement is mainly due to an engorgement with 
them. If wo regard the red corpuscles as constituting one-third of the weight of 
the blood, this quantity would correspond to 4^ to 9 pounds of blood. If wo take 
the blood in cattle as one-thirteenth of the body weight (v. Limbeck, Klinische 
Pathologie des Blutes. S. 49) an animal weighing 800 pounds would carry 61.5 
pounds of blood. The spleen would thus absorb the corpuscles of one-fifteenth to 
one-seventh of the endre blood and reduce the number of corpuscles in a cmm. one- 
third to one milUon. The capillary engorgement of the kidney, heart muscle, and 
perhaps other organs may account for some losses, but this is mainly due to infected 
corpuscles which may be regarded as destroyed. The above calculation is, of 
course, very approximate. 
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was likewise observed in some* adults. The blood-forming function 
seeras to go ou independently of downward processes of other 
functions. 

Ko. 82, 

Octol>6rll, 1890 3,542,800 

November 13, 1890 4,240,000 

December 2, 1890 5,64S,000 

In this calf, the number of corpuscles steadily rose after the disease 
had passed away, in spite of growing weakness and diarrhea. On 
December 4 it was unable to get on its feet, so that it had .to be killed 
December 6. Opposed to these cases in which the blood-forming func- 
tion asserts itself under difficulties, there are others in which the strain 
upon this function has been so severe that several phenomena appear. 

The corpuscles may increase in number but not reach the full tide 
of the number present before disease until the following season. Or 
there may be a temi>orary standstill in the production of corpuscles 
when the number is still very low. In none of the cases in which the 
convalescence was followed with the corpuscle counter did the niunber 
remain below four millions after the end of three or four months. 

As determined by microscopical examination, — ^The reproduction of 
new corpuscles as witnessed by microscopical examination presents a 
number of important phenomena. Taking it for granted for the present 
that we are able to detect newly formed corpuscles by certain peculiar- 
ities of form and staining which they possess during the more advanced 
stages of ana&mia, we may lay down a few general proiK)sitioiis con- 
cerning this production. In the acute type of Texas fever, when the 
daily loss of corpuscles amounts to from one-sixth to one-eighth of the 
normal number, there is observed little or no production of new cor- 
puscles, until the number has fallen to one million or twp niillions, 
and the normal temperature has returned. Then an abundant crop of 
new forms is seen, even when the animal succumbs in th<& end. In the 
mild, non-fatal type, in which the destruction of red corpuscles goes 
. on much more slowly, and in intervals, and in which there is but little 
fever and general disturbance of healtn, the production of new corpus- 
cles begins at once and continues parallel with the destruction of older 
ones throughout the course of the disease. It is in such slowly pro- 
gressive cases that the changes in the corpuscles accompanying their 
regeneration is best studied. Before proceeding to a desOTiption of 
these forms, so valuable in the diagnosis of Texas fever, a brief de- 
scription of the methods employed is called for, since they are the 
same as those used in the important study of tha microorganism or 
blood parasite of this disease. 

The blood was examined in the fresh and in the dried condition. The 
droi) of blood as it oozed from the incision was received at once on a 
flamed platinum loop soldered into a glass rod like the ordinary bac- 
teriological loops used for inoculating, etc. The platinum loop is simply 
brought in contact with the blood, and the drop pfac*ed on a clean glass 
slide and immediately covered with a cover glass and sealed with paraf- 
fin if the preparation is to be kept under observation for some time. 
The sealing is best done with a camel's hair brush dipped into melted 
paraflRn. It is always desirable to have only a single layer of cor- 
puscles in the preparation. To insure this there should be no speck of 
dust on slide or cover, and tlie quantity of blood taken must be small. 
Tliis can be regulated by adjusting the size of tlie platinum loop. In 
the usual method of toucliing the drop of blood with the cover direriiy 
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the quantity of blood can" not be limited, and many preparations are 
BTibsequently found to contain too many corpuscles. 

The preparation of dried blood requires much care. Without going 
into an extended discussion of the relative merits of different methods 
we give the one found most satisfactory and adopted in these investi- 
gations. It is most readily understood by referring to Fig. 2. 





^ B 

FiQ. 2.— MetlMd of preparing dry blood films on cover gloBses. 

&1 A, a cover glass oc is held by a pair of forceps hj and has on its 
upper surface a drop of blood a placed there by a platinum loop. A 
second cover glass or " semper" held by forceps is resting on the first 
with one edge, a«d is held at an angle of 15^ to 20^ to it. As shown in 
B the upper cover is drawn over the lower, and as its edge sweeps over 
it it spreads out the drop of blood in a thin layer. In rapid work the 
forceps may be dispensed with. The lower cover is held between thumb 
and forefinger of the left hand at ec, and steadied below with the tip of 
the middle finger, and the upper is firmly seized between thumb and 
forefinger of the right, where the blades of the forceps would rest. 
By using a pair of forceps, which may be adjusted by a clamp, the 
scraper may be fastened betAveen the blades, and by rotating it its 
edges may serve to spread out three or four separate preparations. 
The scraper should be thick and its edges smooth in order to insure 
uniform distribution of the blood. It is needless to say tliat this sim- 
ple process is much superior to the barbarous one of placing two cover 
passes together face to face in order to allow the blood to spread in a 
film between them, and then drawing them apart. Each corpuscle is 
thereby subjected to a long crushing process, whereas in the method 
before us this is entirely avoided. The thinness of the blood film de- 
pends upon several things, such as the condition of the cover as re 
gards fi^edom fix)m all grease, the size of the drop of blood, the regu- 
larity of th^ edge of the second cover or " scraper," and the angle at 
which it is held during the operation. The layer is not of even thick- 
ness over the entire cover glass, but is thinnest where the scraper has 
begun its work, and densest where it has left off at the edge of the 
cover, as shown in the figure. This is no disadvantage, however, but 
rather an advantage, as it furjiishes us with a layer of varying thick- 
ness which is of service, as will be pointed out farther on. The place 
where the scraper began, and where the layer is composed of isolated 
corpuscles or groups of contiguous ones, have dried so rapidly that 
they are in a state of perfect preservation. Every preparation has thus 
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some spots where the corpuscles axe thoroughly " fixed,'' even if , as a 
whole, it may have been a failure. 

The essential condition of success in dry preparations of blood is to 
get th<5 corpuscles into a dried state as soon as possible after the blood 
is shed. For this reason it might seem desirable to eliminate the use 
of the loop and touch the exuding blood directly with the cover glass, 
as is frequently done in the study of human blood when the finger tip 
is pricked. But the circumstances are different in cattle. The prick 
is useless and an incision must be made. The surface of the skin is 
flat and a cover glass touched to the oozing blood may bring with it 
ei)ithelial scales and other objectionable things from the skin acciden- 
tally touched, however much the latter may have been cleansed before- 
hand. Still, in rapid work, it is now and then of advantage to touch 
the oozing blood directly with the edge of the scraper, l^ot infre- 
quently the quantity of blood is small and does not well out of the in- 
cision. A loop then becomes indispensable in lifting it out.* 

The dried films of blood, kept labeled in small pill boxes until used, 
are exposed in a dry-air oven to a temperature of 110O-120o C. for one 
and one-half to two hours. Drawing the covers through the Bunsen 
flame as for bacteriological preparations is liable to fail at any time 
from overheating or underheating, and is not to be recommended. 
When, for rapid work, this method must be used the cover glass should 
be drawn through the flame four times, each movement to occupy a 
second. Three movements are usually insufficient, for when the stain 
is applied the coloring matter of the corpuscles is dissolved out and the 
preparation is spoilt. When overheated the red corpuscles are apt to 
stain so deeply that any granules or parasites within them are hidden 
from view. + 

The staining process used for the dried and heated cover-glass prepa- 
rations is very simple. The cover glass is either allowed to float on a 
filtered solution of Loffter's alkaline methylene blue or else the staining 
fluid is dropped upon the cover glass and allowed to remain from one 
and one-half to two minutes. It is thereupon washed in distilled water 
and dipped into a one-third per cent solution of acetic acid for an in- 
stant to remove any diffuse stain in the red corpuscles. Lastly the acid 
is washed away in distilled water. J It is then ready for examination in 
water or for drying and mounting in xylol balsam. Care must be taken 
to make the action of the acetic acid solution momentary, otherwise the 
decolorization may go too far. 

If we examine the blood of a mild autumnal type of fever every one, 
two, or three days, as described, certain phenomena appear regularly at 
certain stages of the anaemia. When the number of corpuscles has 
fallen to 3,000,000 a variable number of enlarged corpuscles appear. 
While the normal ones measure about 5 or 6 //In diameter, the enlarged 
forms will be from G to 8 // in diameter, l^his is the first cnange observ- 

*More recent observations during the faU of 1892 have shown quite conclusively 
that cold rapidly destroys the form of red corpuscles. In fact it was impossible to 
prepare films out of doors in a temperature below 50^ F. 

ttji place of a hot-air oven kept at the proper temperature by a thermo-regulator, 
the device of Ehrlich may be used. This consists of a Bunsen burner or a smaU ker- 
osene stove and a etrij) of sheet copper laid over it. It is evident that at different 
distances from the source of heat the copper will be of different temperatures. By 
placing drops of water on it the place where the temperature is 100° C. can be ap- 
proximately ascertained by the behavior of the water. The cover glasses are laid 
upon the sheet of copper for a certain length of time at a point corresponding 
roughly to 120^ C. 

t If tiie film has been properly heated (not overheated), decolorizing is quite un- 
necessary. 
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able, and it appears only when, as stated, the number has fallen to one- 
half the normal. As the destruction goes on and the number sinks 
lower, the large cells become more numerous, but they at the same 
time grow thinner and more delicate. When the number is below two 
millions hsematoblasts or nucleated red corpuscles begin to api)ear, and 
their number may be as high as 5 per cent of all corpuscles stQl in the 
circulation. It may also be noted at this stage that some of the large 
corpuscles show one or more small vacuoles in a cluster in the center 
of the corpuscle. These contain sometimes a barely visible ( x 1000) 
particle in rapid dancing motion. These phenomena are all the result 
of the ansemia, as will be shown later, and have nothing to do with the 
microparasite. The variation in size of the red corpuscles is illustrated 
in Plate IV. Fig. 3, Plate v, Fig. 3, and on Plate ix. 

Wlien preparations of blood are dried and stained, another set of 
changes are observed which were hidden in the fresh preparations. 
These changes are limited to the enlarged corpuscles. When the 
number falls below 3,000,000, a few corpuscles are now seen among 
large numbers of others, whose disk is sprinkled over with a variable 
number of granules which stain deeply in the alkaline methylene blue.* 
These granules vary in size. In some preparations of blood at this 
stage, they maybe as large as 0.6 // in diameter, and there may be from 
15 to 30 in a corpuscle. A prolonged observation of these granules 
has suggested the theory that their size depends largely on the rapidity 
with which the film of blood has been dried. In those portions of the 
layer which are thinnest and fixed instantly, only small granules are 
seen J that is, such as are, perhaps, not more than 0.1 // in diameter. 
But m those portions of the layer in which the corpuscles are massed 
two or three deep, the large granules are found, if present at all. The 
immediate inference is that the stainable matter diffused through the 
corpuscle collects into larger nuclei if there is any time elapsing 
between the shedding and the drying of the blood. This time is long- 
^t in the dense i)ortion8 of the film. (See Plate iv. Fig. 3, Plate v, Fig. 
3, and Plate ix.) The granules in a cell are not all of the same size, 
sdthough there is not much variation in this respect in the same cor- 
puscle. There are cells with very fine granules, and cells with very 
coarse granules. Cells with granules of intermediate size are also found. 
The large granules are usually round, and resemble very closely micro- 
cocci, but the slight irregularity in form and size disposes one to reject 
at once the view that they may be micrococci. The large granules 
closely resemble one of the stages of the microparasite of Texas fever, 
as will be pointed out later on. The small granules do not appear 
round, but more angular, and even slightly rod-shaped. They are dis- 
tributed quite uniformly over the disk, excepting in a few cases in which 
there was a central space free from them. These bodies stain, as nuclei 
and bacteria do, with basic aniline dyes, and they are not readily de- 
colorized with acids. They are stained by hoematoxylin and refuse to 
stain with Ehrlich's acid or neutrophile dyes. 

The granulaF forms are characteristic of that stage of the ancnemia in 
which the number of corpuscles stands between two and three millions. 
When it falls below 2,000,000 other peculiar forms appear. The en- 
larged corpuscles grow thinner and larger, more easily distorted when 
the drying is retarded, and, when stained as above indicated, many of 
them show a diffuse, rather pale bluish coloration not easily removable 

*It shoald be borne ia mind that under the conditions formulated above the 
normal red corpuscle does not retain tlie stain, either in the form of granules or 
diffusely. 
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by acetic acid. (Plate v, Fig. 1; Plato ix.) Some show instead of this 
diffuse coloration an aggregation of exceedingly minute granules which 
might easily give the impression of a diffuse stain. These tyx>es are 
not infrequently accompanied by hsomatoblasts. It must not be un- 
derstood that the different stages of the anaemia are characterized by 
the exclusive presence of one or the other of these changed forms. 
The granular or ^^ punctate" cells may be met with in the varioua 
stages of the ancemia. Likewise the diffusely stained forms are in a 
few cases encountered witli the punctate forms before the aua^mia has 
become advanced. But as a rule we meet first with the simply en- 
larged corpuscles,. next with the '^punctate*' forms, and lastly with 
tiie diffusely stained or ^^ tinted ^ forms and the haematoblasts. 

It is not desirable to go into any details concerning the nature of 
these corpuscles, as this has already been done from tlie standpoint of 
general pathology in another publication where the literature is also 
taken into consideration.* A few remarks are, however, in order as 
bearing upon an undersmnding of the disease before us. The various 
modifi^ forms of red corpuscles, which we have been considering, are 
perhaps all embryonic or immature forms. They have been hastened 
into the circulation from their place of manufacture, the red marrow of 
the bones, to supply an urgent demand created by the destruction of 
vast numbers of red corpuscles by the Texas fever parasite. This de- 
mand grows more and more pressing as the number of corpuscles con- 
tinues to go dowTi, and consequently more and more immature forms 
are sent until the haBmatoblasts themselves, the progenitors of the 
red corpuscles, appear. The reasons for considering tliem embryonic 
or immature red corpuscles can not be entered into here. It must suf- 
fice to state that a comparative study of the embryonic cells in the red 
marrow and of these modified corpuscles in tho circulation shows them 
to be the same. 

Tlie stainable material in these now corpuscles may be some form of 
protoplasm imperfectly converted into the discoplasm of the adult red 
corpuscle. We have already presented the theory that the granules- 
may be derived from the diffusely stained matcTial by a condensation 
in the shed blood. This, of course, will demand special study. It is 
enticing to interpret, as has been done, the larger granules as frag- 
ments of the nucleus of the hfematoblasts, but there are no observations 
directly supporting this view.t 

The same modified or embryonic forms of corpuscles appear in the 
acute type of Texas fever after the high temperature has disappeared 
and the stage of convalescence has begun. They disappear speedily 
from the circulation when the number of corpuscles again begins to 
rise. In fact they seem to disappear when the number has risen to 2.5 
millions. Even when the regeneration does not go on quickly and the 
anaemia remains stationaiy for a time the punctate and tinted cells 
speedily disapjiear, while the simply enlarged corpuscles or macrocytes 
remain in the circulation, or rather are produced as such, until the num- 
ber is above three millions, and they do not regularly disappear until 
the number is over four millions. 

AVhile there could be no reasonable doubt that the forms described 
as abnormal are immature red corpuscles, there was enough resem- 

* Theobald Smith : On changes in the red blood corpuscles in the pernicious anspmia 
of Texas cattle fever. Trans. Assoc. Anier. Physicians for 1891. 

t It is a curious fact that the granuliir, or " punctate '^ cells, have not been seen in 
the parenchyma of the various organs (spleen, Uver, kidneys)^ although the difl'usely 
stained or ** tinted" cells are present. 
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blauce between the larger granules and tlie smaller stages of the para- 
site to make a crucial ex[)eriment necessary. It might likewise be 
claimed that the body to be presently described ds the microorganism 
of Texas fever is nothing more than a phenomenon of embryonic or 
perhaps degenerated red corpuscles caused by some still unkno^vu 
agency, which itself is the direct cause of the diseases It became there- 
fore necessary to show that the parasites are not the result of the dis- 
ease, and that in artificial anaemia they do not appear. To prove this, 
bleediug was resorted to — first upon a sheep, then upon a cow. The 
artificial anemia brought about caused the various modifications de- 
seribed above to appear in the blood of both sheep and cow, but the 
yarious forms of the parasite did not show themselves at any time. 
These experiments are of sufftcient importance to warrant their publi- 
cation here. 

M€tle lamb, 5 months old, still nursing — gross weight, G5 j^oun^s. 



Dste. 



Koinber of 

red cOTpnB- 

c\ea in a 



Quantity 
of blood 
withdrawn 
ftwn jug- 
ulars. 



Bemarks. 



1890. 
Jane 17 
June 18 
Jttne 19 
.Jane 20 
Job© 21 
Jnno25 
Jane 27 



July 1 
July 3 
Jaly 5 



July 7 

July 10 
July 15 
July 25 



11,500,000 
10,500,000 
9,200,000 
0,500.000 
8.000,000 
7,500.000 
8,200,000 

7,500,000 
% 500, Olio 
3,600,000 

5,000.000 

7, 100, 000 
8,900.000 
8, 900, 000 I 



Orams. 
338 



400 
'336 

546 
441 
650 



Blood corpnsclefl not viafbly altered. 

Do. 

Do. 
Many corpuscles enlarged (macrocytes). A few ptinctato cells. 
20-30 per cent corpnuclofl rnlargtxl, about 10 per c«nt punctate. 
The samo nnml>or of macrocytes as before. Punctate eella hare 

nearly diaappeared. 
Macrocytea aa before. No punctate celU. 

Do. 
30-40 per cent macrocytes. 5-10 per cent punctate and tinted 

cells.t 
20-30 per cent punctate and tinted cells, the latter relatively in- 
creased. 
Macrocytes diminishing. Punctate and tinted cells absent 
Corpuscles normal. 

Do. 



* This number was obtainetl before the bleeding in every case. 
t See Plato ix, Figs. 1 and 2. 

Cmo Xo, 168. 



Date. 


Number of 
red corpus- 
cles In a 
cmm.* 


Quantity 
of blood 
withdrawn 
from jug- 
ular. 


Remarlts. 


1891. 
Aug. 3 
Aug. 4 
Aug. 5 


6, 7«2, 500 
4,088,700 
4,662,700 
5,227,800 
3,820,000 
3,004,600 
2,253,700 
2,143,000 
2,114,750 
2,538,400 
3,202,000 
3,200,000 
4,325,000 
4, 784 vPOO 


Qram$. 
2,268 
2,325 


Blood elements not risibly changed. 
Do. 
Do. 


Au|. 6 
fng. 7 
Aug. 8 
Aug. 10 


3,827 
4,261 
4,989 


Do. 
Do. 

10 per X!ent macrocytes, 2-3 per cent punctate corpuscles. 
20 per cent macrocytes, 15 per cent punctate corpuscles. 
Samo as yesterday. 

Same as yesterday (Plate ix. Figs. 3, 4). 
Numerous macrocytes, 5 per cent punctate corpnscles. 
Macrocytes as before. A few punctfite corpuscles. 
Macrocytes ad before. No punctate corpuscles. 
Only a few macrocytes. 
Do. 


Aug. 11 




Aug. 12 




Aug. 14 




Aug. 17 




An|.22 




tpH 













* Thia number was obtained before the bleeding in crery case. 

These t\ro experiments show that the various changes which the red 
Wood corpuscles undergo in Texas fever are solely the result of the 
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rapid and enormous loss of red corpuscles. The enlargement of the 
corpuscles, the presence of stainablo matter in them in the form of 
large and small granules, uniformly diffused, are phenomena accom- 
panying severe loss of blood by whatever means this may have been 
brought about, and are indicative of an active regeneration of the blood 
elements. We are therefore justified in drawing a sharp line between 
these phenomena and those to be subseqtiently described as the Texas- 
fever parasite. 

The white corpuscles of the blood did not obtrude themselves, so far 
as fluctuation in numbers is concerned, during the various stages of the 
acute and mild types of the disease. Hence quantitative determina- 
tions were not attempted until the latter part of the season of 1891, 
when Toison's fluid was usecj. Both red and white corpuscles were 
then estimated with little extra labor in the same preparation of blood. 
In all cases the 400 squares of the ruled cell of the Zeiss apparatus were 
counted. The number of leucocytes in these spaces is, however, so sm^Jl 
(from 3 to 15) that we might anticipate only an approximate accuracy, 
unless we take the average estimate of three or four preparations. For 
this no time could be taken. Hence the figures as given in the appendix, 
based upon the method here described, can not bo regarded as of much 
value.* As far as they go, they indicate not very much fluctuation. Any 
unusual increase in numbers was not noted in the stained preparations 
of any case which came under observation. In some cases an abnonnal 
crowding together of leucocytes was observed in dried preparations, 
which crow(Hng must be regarded as having existed within the blood 
vessels, for there was no time for any massing together after the blood 
had left the vessels. 

Whether the disease affects the different kinds of leucocytes either 
qualitatively or quantitatively has not entered into the scope of this in- 
vestigation. It should be said, however, that in the stages of advanced 
anaemia, when haematoblasts are occasionally detected in the circula^ 
ing blood, peculiar round bodies, which stain deeply and solidly with 
methylene blue, and which are a trifle smaller than red corpuscles, are 
frequently detected. A careful comparison of these with the nuclei of 
thehaematoblasts makes it safe to regard the former as such nuclei 
which have been set free in the circulating blood. 

The Causation on Etiology of Texas Feveb. 

TEXAS FEVEB IS NOT CAUSED BY BACTEBIA. 

We have thus far considered only the changes caused by the disease 
in the blood and the organs of infected cattle, and the manifestation of 
these changf s during the life of the. animal and after death. They are 
the concomitants and the resultants of certain causes at work in the 
body of the animal, and are to us interesting and important only in so 
far as they shed light upon thQ nature of these causes. And what are 
the causes at work in producing Texas fever! This problem has occu- 
pied the attention of a number of investigators since 1808. GPhe gen- 

*The inefficiency of the method used has been commented upon recently by other 
investifjators who have had occassion to use it. A melangeur is now specially pre- 
pared by Zeiss for the estimation of the white corpuscles, and constructed to give a 
one-tenth dilution of a considerably larger quantity of blood, in order to concentjato 
the white corpuscles. This was laUerly tried, but found useless, since the capiUary 
tube is so wide that it no longer retains the column of fluid by capillarity and the 
blood drops away before it can be mixed with the diluting fluid. We trust that this 
defect may be speedily remedied. 
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eral belief tbat Texas fever could be nothing else than an infectious 
disease due to the multiplication of some minute organism entering 
the body from without, led to a search for this microorganism by most 
of those who made this disease a special study. Dr. R. O. Stiles, of 
tlie Metropolitan Board, found in 1868 in the bile of Texas fever "pre- 
served for analysis'' minute vegetable organisms " in the form of spheri- 
cal or irregular aggregations of micrococcus.'' From bile sent to Prof^ 
Ernst HaUier,*of Jena, Germany, this savant cultivated a mold (1, p. 
1141-1150). It is needless to go into the details of this investigation^ 
for its methods are exploded and its results fantastical to say the leasts 
Gamgee examined the blood of Texas fever with high powers, but 
found nothing unusual. Drs. John S. BiUings and E. Curtis, of the 
Army, studied the blood with reference to the presence of cryptogamic 
growths at about the same time, but their efforts were fruitless. 

Dr. D. E. Salmon, in 1883, described a diplococcus obtained from the 
spleen in cultures, but left its relationto the disease undecided (5, p. 13). 

Dr. J. H. Detmers (5, p, 134) mentions the presence of bacilli and 
micrococci in the liver just after death, but none in the blood. 

Li a report published in 1888 Dr. Frank S. Billings claimed, some- 
what pompously, to have discovered the *^true germ" of Texas fever.* 

This germ is said to be hke the germ of Bilhngs' swine plague (hog- 
cholera). It " has been found in the blood, the gall, the urine, the 
liver, spleen, and kidneys " of every diseased animal that was exam- 
ined. It produces Texas fever in cattle when inoculated in "unques- 
tionably pure cultivations." 

This seems to be sufficient proof. In scientific research, however^ 
especially when an important discovery is involved, it is incumbent upon 
the investigator to give at least to some extent the details of his exper- 
iments, so that others may form an opinion of their own as to whether 
the work was properly done and the conclusions or inferences war- 
ranted. Instead of a conscientious report of work done we find in this^ 
bulletin of 138 pages the same padding used in the swine-plague re- 
]K)rt of the same author. Quotations, criticisms, and discussions, mostly 
foreign to tie object of the report, together with an unwarranted drag- 
ging in of yellow fever, constitute the bulk of the text. 

The germ of Texas fever as found by Billings stains at the ends. It 
grows on potato with a delicate straw color, which finally becomes a 
brick-red yellow. In the beef infusion gelatin tube it does not liquefy 
gelatin. These meager facts are not sufficient to distinguish this 
organism from a large group of bacteria living especially in the intes- 
tines of all domesticate animals. In fact, the few characters apply, 
very well to the bacillus coli communis, a universal saprophyte in de- 
composing organic matter of intestinal origin, and one that ha« patho- 
genic properties with reference to smaller animals. This supposition 
is strengthened by the fact that Billings found in fresh and old manure 
bacteria not to be distinguished from the supposed Texas-fever germ. 

As to the crucial test — the production of Texas fever by the inocula- 
tion of cattle with cultures of this germ — one case is reported. A 
black steer calf five months old presented four days after inoculation 

* Tbe annonncement of this aupposefl discovery is entitled to quotation : 
"Hence the germ of the Sontliern cattle plague has been discovered, and I think 
that I may be pardoned the egotism of claiming this to be the first occasion in Ameri- 
can medicine that not only one but two germ diseases of animal life have been 
traced out and their origin placed upon an impregnable basis. 

"The order of events seems to be reversing itself t The sun of original research, 
in disease, seems to be rising in the West instead of the East, so far as America ia 
concerned. This honor does not belong to mo alone," etc. (8, p. 72). 

8152 14 ^ T 
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a temperature of 42.5o c, (IOO.50 F.). The temperature remained high 
for two days, when the animal was killed for examination. A glance 
at the autopsy notes shows that there is nothing to prove that the dis- 
ease was Texas fever. In the liver "each acinus was roost beautiftdly 
demarcated by deh'cate lines of a bright yellow color, which represented 
the interacinus and distended gall diicts.^ In Texas fever the bile 
injection is, as a rule, limited to the ultimate bile canaiiculi within the 
acinus and rarely extends into the interlobular bile ducts. Was the 
bile stasis in the intralobular tissue actually seen under the microscope 
in this case! The important pathognomonic sign of Texas fever— 
hsemoglobinuria — was absent. The evidence that this steer was suffer- 
ing fix)m Texas fever is therefore not sufficient by any means, although 
we do not wish to claim that it was not Texas fever. This iBtter dis- 
ease may have been induced by contact with ticks, or by the presence 
of the Texas-fever parasite in the cultures originally introduced with 
blood or bits of tissue. The total absence of any experimental details 
as to what culture was used, how it was injected, where the animals 
came from, etc., leaves us wholly in the dark as to the accuracy of the 
experiment. 

These are all the facts of importance communicated by Billings in his 
report on the supposed bacterium of Texas fever.* Even if the evi- 
idence to be adduced farther ou were not diametrically opposed to 
them, the meagerness and vagueness of the statements made by him 
would prevent any candid, unbiased observer from accepting them 
without great reservation. As to some other theories presented by 
Billings in his report, we shall recur to them farther on. 

In May, 1890, a bulletin on Texas fever was published by Dr. Paul 
Paquin, of the Missouri Experiment Station (9), which describes inves- 
tigations conducted between September, 1888, and March, 1890. Pa- 
quin claims to have found a germ, but it is impossible to discover from 
liie descriptions anything concerning the nature of this germ, except- 
ing perhaps that it does not exist, and that a variety of microscopic 
things were seen in the debris of the blood, bile, and liver which were 
considered by the author without any supporting ^Toof as the Protean 
forms of a single organism. This kind of logic may suit disappointed 
observers, but it does not contribute anything to our knowledge of the 
subject. Moreover, in departing from established methods,t and in 
describing foims presumably existing which are -wholly unlike any 
already recognized, the burden of proof rests upon the author and the 
^ork must be unusually well done to merit any attention. The con- 
clusions reached by the author and i}rescnted on page 43 of the bulle- 
tin have none of them received even the shadow of a proof in the text 
That bacteria may be found in cases of Texas fever is unquestioned, 
but that they have anything whatever to do in producing the disease 
demands rigorous proof. It would be difficult therefore to analyze a 

''After the above vras written an article by Billings on the etiology of Sontbern 
cattle i)laguo (Texas fever) appeared in the Journal of Comparative Medicine for 
1892, bejxinning with the July number. Tbe remarks in* the July and August num- 
bers may bo passed over without comment. In tbe September and October numbers 
is contained practically what has been stated above, largely drawn from his report. 
Tbi'ie is quoted in addition an experiment with cultures from ticks with which he 
claims to have produced Texas fever. While wo are pleased to see that, since read- 
ing preliminary articles in the reports of the Secretary of Agriculture, Billings is 
now paying some attention to ticks, we must wholly dissent from his conclusions, 
which are practically the same as those reviewed in the text. The conclusions which 
we have drawn and those presented by BiUings in these articles may be safely left 
to the Judgment of future workers in this field. 

t See p. 8, which describes the method of preserving tissues. 
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rqxjrt of exx)eriments, however conscientiously pursued, in which the 
fundamental elements of scientific research — a careful record of such 
experiments and their details and sound logic in drawing conclusions 
from such experiments are at fault. We refer here only to the work 
involved in the study of the cause of the disease. The vaccination 
theory will be discussed farther (m. 

In the third annual report of the Arkansas Experiment Station 
(1890), Dr. B. R. Dinwiddle reports that in a large number of cultures 
on different media from three cases of Texas fever no bacteria de- 
veloped. He also isolated bacteria from the intestines which proved 
negative when inoculated. 

In our own work the first problem which naturally presented itself 
was to determine whether bacteria could be regarded as the cause of 
the disease. Hence the very first and some of the later cases were 
utilized for this purpose. As to the first postulate necessary to be 
fulfilled in demonstrating the cause of any infectious disease — to find 
with the microscope the bacterium or other organism in the boily of the 
diseased animal — this failed utterly in all the cases examined. The 
thousands of cover-glass preparations of the blood, spleen, liver, kid- 
neys, etc., examined fresh and stained, never showed any bacteria ex- 
cepting when the animal had been dead for a number of hours. Aui< 
mals lolled in a dying condition were almost invariably free from bac- 
t^ia. Those which succumbed in the night in midsummer contained 
usually large bacilli which are denominated post-mortem bacilli in the 
appendix, and which are familiar to every worker in bacteriology. 
They are specially abundant in the carcasses of large animals, from the 
pig up, which have been dead some time; probably because a large 
carcass remains warmer and more thoroughly deoxidized than a small 
one, and thus becomes a good medium for this anaerobic bacillus to 
fioarish in. These bacilli do not grow in ordinary culture tubes, ex- 
cepting i)erhap8 very feebly in the bottom of bouillon tubes and in im- 
imre cultures on agar-agar. They are somewhat broader than anthrax 
bacilli, have rounded extremities and usually occur single. They stain 
readily and deeply in all aniline dyes. The mention of this familiar 
intercurrent bacillus might have been passed over were it not that 
observers who have described bacteria in connection with Texas fever 
may have occasionally mistaken this as the cause (9, p. 43, third con- 
clusion). 

As to the cultivation of any bacteria from the blood and tissues in 
Texas fever, the results are equally negative. Special attention was 
paid to this phase of the problem in 1888. In the appendix will be 
found a brief statement of this work under the first six cases, and after 
the sixth a summary of the results obtained with a bacterium which 
appeared a number of times in the cultures. That it was the ordinary 
bacillm eoli communis of the intestines which had found its way into 
the hver and thence into other organs there can be no doubt, for sub- 
sequent comparisons with hacillus coli from the intestines of healthy 
cattle proved them to be identical. It should also be remembered that 
this bacillus was present in exceedingly small numbers, as will be seen 
from the quantity of tissue or fluid used for inoculating the various 
culture media, and from the fact that they were never seen in cover- 
glass preparations. A large series of cultures were also made from 
several cases of the disease in 1889 and 1890 with equally negative 
results. In most cases the cultures remained absolutely sterile. In 
»ome a few cultures developed, the contents of which were explainable 
either as cont^ninations or as coming from an animal in which fre- 
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quent skin incisions in tlie last stages of the disease may have led tcT 
the introduction of a few bacteria into the circulation. The results 
obtained from cattle infected by Texan animals were as negative as 
those irom North Carolina cattle. Cultures have thus far been made 
from four different outbreaks, and the blood and the tissues have been 
examined microscopically from as many more. 

We are, therefore, ready to admit that there are no bacteria in the 
blood and tissues of animals suffering with Texas fever, excepting 
occasional individuals which probably enter the circulation from the 
intestines by way of the disintegrated liver. But may there not be 
ba<iteria living only in the intestinal tract which send their toxic prod- 
ucts into the circulation and thus cause disease? This hyi)ottiesis 
might be attractive to those who will insist on bacteria as the cause of 
Texas fever, H)ut there are no facts to support it, and in view of the 
more definite results obtained by us its discussion is useless. 

The Microorganism of Texas Fever. 

(Pi/rosoma higeminumf fi. «p.*) 

Although Texas fever is essentially a blood disease, and only sec- 
ondarily affects the spleen, liver, and kidneys, most observers have 
ladled to recognize this fact. R. C. Stiles (1) was the earliest and the 
only observer who laid any stress upon the changed condition of the 
bloojd corpuscles. He says: "The red blood corpuscles when exam- 
ined' immediately after removal from the body were shriveled and 
crenafed without artificial provocation. * * * In one case many of 
the disks appeared to have lost a portion of their substance, as if a 
circular piece had been punched out, the addition of wat^r failing to 
restore the disk to completeness. " There can be little doubt^that Stiles 
saw at that time the microorganism of Texas fever, without, of course, 
recognizing it, since this description applies very closely to the ap- 
pearance of red corpuscles infected by this mi«roparasite when the 
blood and the parenchyma of liver, spleen, and kidneys are examined 
fresh soon after death. Other observers have examin^ the blood, but 
have seen nothing unusual. 

In 1888 during the examination of portions of the organs of a 
few cases, the destruction of the red corpuscles seem^ to be the 
one prime phenomenon of the disease. The large quantity of haemo- 
globin in the urine, and the peculiar condition of the liver and 
the bile indicative of hyper-secretion could not but lead to thehyi)oth- 
esis that there was some destructive agency at work in the blood. K. 
C. Stiles in 1868 assumed the liver to be the primary focus of the dis- 
ease, and believed that the alteration of the blood elements was due to 
the absorption of bile from the liver into the circulation. This 
inference from the observed pathological phenomena is erroneous, for 
the liver is doing too much work rather tiian not enough, gi,nd the de- 
struction of blood corpuscles goes on very early in the disease. The 
outcome of the work in 1888 was the formulation of several theories as 
to how the blood corpuscles came to their destruction: 

(1) There may be organisms in the blood which by the production 
of toxic products act directly on the corpuscles. 

(2) There may be some toxic substance in the digestive tract which 

*For the preliminary announcement of tlie discovery of this microorcanism see 
the Annual Report of the Secretary of Agriculture for 1889, the Medical News for 
December 4, 1889, or the Proceedings of the Amei'ican Public Health Associatioii 
for 1889. 
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is absorbed into tlie blood and causes a dissolution of tbe red corpus- 
cles. This substance may be tbe product of specific bacteria multiply- 
ing only in tbe digestive tract. 

(3) There may be microparasites which invade the red corpuscles in 
a maimer similar to those of malaria, and which by their growth disin- 
tegrate the containing corpuscle. 

The first hypothesis was soon made improbable by the absence of any 
demonstrable organisms in the parenchyma ofthe various organs which 
are abundantly supplied with blood, such as the liver, spleen, and kid- 
neys. To test the second the contents of the digestive tract, more par- 
ticularly the small intestine, were carefully examined microscopically 
in 18S8 and many plates and rolls of gelatin were made Avith the in- 
testinal contents without bringing to light any other than the ordinary 
intestinal bacteria. It is true that this method was merely preliminary, 
and would have been followed by inore exhaustive bacteriological 
studies of the digestive tract had not the third hypothesis furnished 
the clew. This, however, could not be tested in 1888, since no living 
animals were accessible, and the results of the study of the blood ele- 
ments could not be considered reliable when obtained only from the 
organs of animals dead twenty- four hours, or even longer. In the very 
first ca«e which succumbed on the experiment station at Washington, 
in 1889, certain microorganisms were found within the red corpuscles 
which will now claim our attention. It should be said, however, that 
these bodies were noticed in the spleen of a case as early as 1886, 

PECULIAR BODIES FOUND IN THE RED CORPUSCLES OF HEALTHY 

CATTLE. 

In endeavoring to prove the existence of specific parasites in the 
blood as causes of disease it becomes necessary to prove their absence 
during health. A large series of microscopic observations have been 
made upon the blood of cattle which were not infected, as well as upon 
those which were infected, before the disease had appeared and after it 
bad passed away. In a preceding chapter we have treated of the num- 
ber of red corpuscles in health and in Texas fever, also the changes 
which they undergo in this disease and the methods to be used in study- 
ing them. These methods apply in the study of the microorganism, 
and the reader is referred to them. The red corpuscles of cattle retain 
their form pretty well when examined in the fresh condition. After a 
time small conical protrusions form on them as they shrink and shrivel, 
and the stramonium forms begin to appear. 

In 1890 certain minute bodies were first observed within red corpus- 
cles of cattle in health. They are present in variable numbers. In 
some cases they are not found even after prolonged examination of 
cover-glass preparations (apochrom. 2 mm. oc. 4 or 8). In some a few 
may be seen in a single field. In several cases as many as 10 per cent 
of the corpuscles contained them. They may appear as barely visible 
points with a bright luster. Whether this brightness is a resultant of 
tbe color of the body itself and that of the corpuscle within which it is 
lodged it is impossible to find out. Suflfice it to state that as we look 
into the microscope at a corpuscle containing one of these bodies it 
appears as a bright, almost golden speck. These bodies are not all of 
'tbe same size and form, although their minuteness makes it imi)ossible 
to express differences in figures. They range in size from mere specks 
to qmte appreciable coccus-like bodies. Frequently a rod-like form 
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with a central constriction, reminding one of diplo-ba<;teria, appears. 
It may be that the rod-like forms are observed as round bodies wheu 
standing on end within the corpuscle. In general they are rarely 0.5 
lA large, usually mueli smaller. In the table of the appendix they are 
indicated provisionally as bright bodies. Plate vi, Fig. 9, gives an ap- 
j>roximate idea of the relative size of these bodies. The third and the 
fourth corpuscle contain bodies which are much too thick, however. 

Another interesting i>henomenon of these bodies is their occasional 
motility. Many change their place within the corpuscle. When first 
(detected the speck is usually situated at the periphery of the coi-puscle. 
When watched closely for a few minutes it may be seen to move to- 
ward the center of the corpuscle, then back again toward the 
periphery. Then the movement may be along the periphery for a dis- 
tance, succeeded perhaps by a movement across the entire corpuscle. 
The smallness of these bodies does not allow us to state whether this 
nK)vement is passive and due to currents within the corpuscle, or 
whether it is the active, si>ontaneotis movement of a living organism. 
There are, however, csxses in which it is difficult not to accept the view 
that the movement belongs to a living body. The warm stage seems 
to accelerate these movements, but since heat is also likely to cause 
disturbance of the fluid within the corpuscle, this acceleration does 
^ not add to the proof that we have organisms before us. Fig. 10, on 
Plate VI, shows the path of one of these motile bodies. They do not 
reappear in dried and stained preparations, which means that they do 
not stain. * 

It has already been stated that these bright specks are present in 
the red corpuscles of healthy cattle. They are found in all seasons of 
the year and in most animals examined, in Southern (Korth Carolina 
and Texas) as well as native cattle. ' Besides these bright bodies, many 
of which are constantly changing their places within the corpuscle, 
there are occasionally seen in the fresh blood, both in health and dur- 
ing the fever period of this disease, bright rod-like bodies within cor- 
puscles, which do not change their place. They lie usually at the edge 
of a paler area within the corpuscle, and the impression is conveyed 
that they are crystals derived from the haemoglobin of the adjacent 
pale spot. There are from two to four of these minute rods in the af- 
fected corpuscles. 

In addition to these intraglobular bodies present in healthy blood, 
certain forms are now and then seen in dried preparations stained in 
methylene blue which might be mistaken for Texas fever parasites. 
They are round, deeply stained coccus-like bodies situated quite near 
the i)eriphery of the corpuscle and about one to two /* in diameter. 
Tlierc is never more than one in a cell. They differ from the intra- 
globular parasite by a deei> blue stain and by the compact, round form. 
They are probably remnants of the nucleus of the ancestor of the cor- 
puscle — the hfematoblast* 

* The interpretation of appearances in the field of the microscope i& fre<jnently 
beset with ditticulties, and certain foreign bodies are likely to intrude and give rise 
to falHC imprcssiouH. To those accustomed to the examination of the blood elements 
this is not likely to happen, but to the beginner in this work certain suggestions 
will not be superfluous. In preparations of fresh blootl from cattle a large number 
of very minute refracting spherical bodies about as large as the earlier stages of the 
Texas fever parasite are frequently found in all parts of the preparationfi. They 
may bo attached to the disks of many corpuscles, and appear lilte intraglobular 
bodies. Their presence in other parts of the field free from corpuscles, as well as 
careful focusing, shows them to be foreign bodies. Prolonged observation hasled to 
the inference that they are derived from the fat in the sebaceous follicles of the 
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THE MICROORaANISM IN THE ACUTE TYPE OF TEXA« FEYER. 

In describing the mieroparasite of Texas fever we shall describe the 
various fonns and stages as they are met with in actnal examinations 
first, and then construct its life history as far as that is possible from the 
recorded facts. 

In f resit blood of the acute disease during life. — ^When blood is draw^i 
from the skin during the fever and examined at once with high powers 
(500 to 1,000 diameters, Zeiss apochrom., 2mm., oculars 4 and 8) certain 
corpuscles will be found containing two pale bodies of a pyriform out- 
line. One end of each body is round and the body tapers gradually to 
a point at the other. They vary somewhat in size in different cases, 
but the two bodies in the same corpuscle are as a rule of the same size. 
Tliey are from 2 to 4 At in length and 1.5 to 2/2 in width at the widest 
portion. (Plate vi, Figs. 4, 5, 6.) Their tai>ering ends are directed to- 
ward each otlier and usually close together j their rounded broad ends 
may occupy various i>ositions with reference to each other. They may 
be seen together with the axes of the bodies nearly parallel, or they may 
be far apart, the axes forming a straight line. (Plate v. Fig. 2.) The 
bodies themselves have a homogeneous, pale appearance, contrasting 
markedly with the inclosing red corpuscles from which they are sharply 
outlined. There is no differentiation into peripheral and central zone, 
no granular api>earance of the body. Several slight variations in the 
appearance of these bodies at different times have been noted. The 
smaller forms are as a rule homogeneous; the larger forms are very fre- 
quently observed to be provided, in the rounded end of the pyriform 
body, with a very minute spherical body probably not more than 0.1 to 
0J2 fx in diameter, which contrasts dark with the body itself. In several 
cases it manifested a brilliant luster with very high powers. (Plate vi. 
Figs. 4, 5; Plate viii, Figs. 4, 5.) In the largest pyriform bodies there 
was seen in the center of the enlarged end a somewhat larger round 
or oval body which seemed to take the place of the smaller body or else 
be associated with it. This second body was from 0.5 to 1 // in diameter. 
It changed its appearance with the focus. At a low position of the ob- 
jective tiie parasite ax>peared dark with a light round si)ot in the enlarged 
end. At a higher position of the objective the inner body appeared 
dark, inclosed in the' lighter pyriform outline. One or both of these 
bodies were observed in some of those forms undergoing amoeboid 
changes. 

A question of considerable interest to be discussed farther on is the 
relation of these two pyriform bodies to each other in the same cor- 
puscle. Any direct mutual conneiition of their tapering ends is not 
demonstrable in the fresh preparation. 

When exposed to a temperature of 35° O to 42^ C on the warm stage* 

skill; because they have beeu occasionally encoTintered in masses on the slide. The 
incision i>erhaps dislocates snch masses and the blood carries them out. 

In stained preparations bluish spots are not infrequently found on red corpuscles 
\rbicli might be mistaken for parasites. They are nothing more than blood plates 
which have attached themselves during the drying of the lilm to the corpuscles, in 
general it may be said that such misinterpretations will not occur after the various 
stages of the mieroparasite have been once recognized. 

*" Pfeiffers warm stage as constructed hy C. Zeiss was used. Tlie entire micro- 
scope is inclosed in the box (with the exception of ocular and adjustment screws). 
The heat is communicated to the heavy iron bottom of the box and thence to the air 
and the microscope stand which rests upon it. The drawback to this ai)paratu8 is 
the Lirge amount of heat which is stored in the iron base and which may cause the 
temperature of the stand to riso fiister than that of the surrounding air. As these 
observ^ations upon the fresh blowl ha^l to be made mainly at the experiment station 
with no g<is at hand, the heat was applied with an alcohol lamp and the thermometer 
earefully watched. 
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some of these bodies, by no means all, exhibited changes of outline. 
These may go on continuously in some bodies, in others quite slowly. 
The motion most frequently exhibited consists not so much of a thrast- 
ing out and withdrawing of pseudopodia as of a continual recasting of 
the general outline of the body as Ave find it for example in the leuco- 
cytes of mammalian blood. (Plate vin, Figs. 1, 2, 3.) The changes of 
form may go on so continuously and so rapidly tnat it is not possible to 
sketch tlicm all, as some escape obsei-vation during the sfeetelung. 
The motion described does not of necessity require the stimulus of heat. 
During the past summer the same continuous rapid changes were ob- 
served in preparations of blood, sealed with x>araffin, at 75^ and at 
850 F. In the former case the slidfe had been prepared at 10:45 a. m. 
The motion was still noticeable at 3 :10 p. m., when the observation was 
discontinued. In the latter case the observation was discontinued six 
hours after the tlrawing of the blood, although the motion had not yet 
ceased. The sparseness of the microparasitB in the blood makes it* 
impossible to state definitely whether this amoeboid motion belongs to 
a certain stage of its life. On the whole the observations tend toward 
the inference that the pyriform bodies do not change their form, and 
that the motion belongs to a younger stage. It should likewise be 
stated that the amoeboid bodies observed were apparently single within 
the corpuscle. 

If dried cover-glass fibns, heated, stained in alkaline methylene blue 
and decolorized, as described, be examined in water or balsam — prefera- 
bly the former — it will be founci that the forms described have become 
stained. The staining, however, is more feeble than in those micro- 
parasites found in the internal organs after death. It is limited usu- 
ally to a zone on the periphery of the body, the center being feebly blue 
or entirely free from coloring matter. (Plate V, Fig. 2, 3(i; Plate vi, 
Fig. 7.) In the latter condition it has been observed that these circu- 
lating forms have a peculiar luster, as if they possessed (in the dried 
and stained condition) feebly refracting powers. Other oasic aniline 
dyes, such as methyl violet and gentian violet, are equally applicable. 
Fuchsine stains the organism, but also aftects the containing corpuscle, 
so that the pictures obtained with it are not satisfactory. Hiematoxylin 
likewise stains the organism fairly well. In general the clearest, most 
distinct pictures have beeu obtained with Loffler's alkaline methylene 
blue. 

The iutraglobular parasites found fn the acute stage are not all 
pyriform and paired. In fact a considerable number as seen in stained 
preparations are somewhat irregular in outline and single. These are 
luobjibly the bodies which were undergoing amoeboid changes when 
they were dried in the film on the cover glass. Some of these irregular 
forms are shown on Plate v, Fig. 3. 

The corimscle which contains such a pair of microparasites has fully 
one-fourth of its area occupied by them. That this invasion is detri- 
mental to the corpuscle is easily understood. In preparations of 
fresh blood the cori)uscle has a peculiar appearance. Its margin is 
irregularly notched and creased, the border may be beset with pro- 
jecting spine-like processes and its color may be darker than that of 
the 3iormal corpuscle. It has, to use a fitting expression, a wrecked 
appearance. This change is more marked in some cases than in others. 
Such corpuscles have lost their characteristic flexibility. They retain 
their disk-like form, even after normal corpuscles have become shriv- 
eled and folded in preparations kept under observation for some time. 

The number of infected corpuscles circulating in the blood during 
the high fever is usually quite small. It is difficult to make an ai)iut)X- 
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imate estimate without careful counting. Probably one or two in a 
single field of the 2-mm. objective, or from half to 1 per cent, is near 
the truth in most cases. In some, however, a long search is neces- 
sary before one is brought into view. When the number grows larger 
death is not far distant, and may be expected within twenty-four 
hours. Toward the fatal termination, there may be from 5 to 10 per 
cent of the corpuscles with the pyriform parasites present. Pig. 2 
on Plate V is an illustration of a group of such infected corpuscles taken 
from the blood on the last day. Very rarely largo numbers of i>arasi tea 
may be present and yet the animal recover. The only case of this kind 
is !No. 49, in which hflemoglobinuria appeared at the same time. When 
present in considerable numbers in the blood the infected corpuscles 
usually appear in groups in the field of the miscroscope, as is shown in 
the figure refierred to, and not uniformly distributed. 

When the fever has subsided and the number of red corpuscles has 
been greatly diminished, the parasites disappear quite rapidly from the 
blood. In fact, the reduction of temperature usually coincides with the 
more or less complete disappearance of the infected corpuscles, and 
their place is then taken by the largft number of embryonic cori)uscles 
which begin to replace the losses. An occasional infected corpuscle 
may be detected for some days or even a week after recovery has set 
-in. But they are so scarce that their detection is more of an accident. 
After the subsidence of the fever, when there is a genei*al sinking of 
tiie vital powers, leading to death, the parasites may linger on in the 
blood in small numbers or they may disappear as in recovering cases. 

Parasites in internal organs. — ^With only 1 or 2 per cent, or even 
lO per cent, of infected corpuscles in the circulating fluid, it would be 
difftcult to account for the enormous daily losses of blood corpuscles in 
the acute fever. The difficulty is cleared up by sacrificing an animal 
in the earlier days of the fever and examining the internal organs for 
infected corpuscles. Large numbers of parasites are found within cor- 
puscles in the capillary blood of congested areas, such as those of the 
heart muscle and of the omentum. In the latter inembrane there are 
delicate fringes containing capillaries which may be placed entire on a 
slide and examined with the highest objectives. In such capillaries in 
the fresh condition, with perhaps a little iodized serum added, the pale 
intraglobular parasite may be seen quite distinctly. When such fringes 
are torn and crushed on cover glasses and dried films prepared and 
stained, the large number of parasites is at once revealed. (Plate vi, 
Fig. 1.) The same may be said of the muscular walls of the heart. In 
these the smaller vessels are seen by the unaided eye to 'be engorged, 
and in sections the capillary network is found in the same condition. 
(Plate VI, Fig. 2 ; Plate vii, Fig.l.) Ifa piece of such muscular tissue be 
compressed and dried films made from the blood squeezed out, an unus- 
ually large number of infected corimscles will be found.* These 
statements are best illustrated by a case : 

No. 163 was killed August 25, 1801, when her temperature was 107, 
On the morning of August 21 her temperature was still normal (101.6). 
It was not taken until August 24, when it was 106.8. If we assume 
that the first high morning temperature occurred August 22, she was 
killed at the end ef the third day of continued fever. Even at this time 
there Jiad been great losses in blood corpuscles. 

August 13 5, 000, 000 in a cmui. 

August 24 3, 338, 800 in a cmm. 

August 25 .' 2, 645. 000 in a cram. 

*In such preparations, the falciform hodies of sarcosporidia cysts aro frequently 
present; especially when the preparation is from a cow over 5 years old. 
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Before she was killed there were 2 to 3 per cent of infected corpuscles 
in the circulating blood. In the internal organs there were found in 
cover-glass preparations made at the autopsy — 

In blood from skeletal muscles very few infected corpnscles. 

In blood from the riglit heart very few infected corpuscles. 

In blood from marrow of sixth rib very few infected corpuscles. 

In bloo<l from the left heart 2 to 3 per cent infected corpuscles. 

In blood from lung ti^ue 2 to 3 per cent infected corpuscles. 

In spleen pulp 5 per cent infeote<l corpttscles. 

In liver tissue 10 to 20 per cent infected corpuscles. 

In kidney tissue 10 to 20 per cent infected corpuscles. 

In hyperiemic fringes of omentnm 50 per cent infected corpuscles. 

In heart muscle 50 x>er cent and many free parasites. 

This distribution of the infected cori)U8cles and their localization in 
the capillaiftes will receive more attention later (Plate vii). Meanwhile 
we simply wish to point out that, while only a lew parasites may circu- 
late in the blood, the infection may reach 50 and even more per cent in 
the internal organs. The parasites a» they appear in the capillaries 
differ somewhat in form from those in the circulating blood. Their 
form may be best seen in dried and stained preparations of the capil- 
lary blood of the heart muscle. (Plate iv, Fig. 5.) They appear slightly 
smaller than in the circulating blood and the outline of many is spindle 
shaped or fusiform, i. e,j tapering at both ends* (Plate vi, Fig. 1.) In 
this stage, which is probably one of active growth, they stain very 
well. The stain is deeper in that half of the body directed towards its 
mate in the same corpuscle. Distinctly pyriform bodies are also present, 
and these as a rule take the stain quite uniformly. In preparations of 
fresh blood from the same source no differences are observed exc*ept 
an absence of the minute nuclear ( ?) body in this stage. It may be that 
we have to deal with forms younger than those which circulate in the 
blood. (See Fig. 3.) 

Changes of form of an amoeboid nature have already been referred 
to. If the organs of an animal which has been dead for iive or six 
hours be examined it will be found that all the intraglobular parasites 
have a roundish form, and that distinctly fusiform or pyriform bodies 
are to be seen only occasionally in preparations from the heart muscle. 
(Plate V, Fig. 1.) The inference is that the microiirganisms have as- 
sumed the spherical form under the adverse conditions presented by 
the death of the host. Similar changes are observed after a time on 
the warm stage. The pyriform and spindle-shaped bodies which have 
been thus far described may therefore escape the attention of those who 
stndy the blood and the organs after death only. The blood is rarely 
in a (condition to be examined after death, because the corpuscles lose 
their disk-like form very speedily. In the various organs they are pre- 
served fairly well even for hours after death. 

The relative nnmber of infected corpuscles in the internal organs de- 
mands ^oiue attention. This was estimated approximately in dried and 
stained cover-glass preparations after examining a large number of fields. 
The cover glass films were made like those from the blood. A smooth, 
fresh incision was made into the organ, the cover glass gently drawn 
over the cut surface, and the film allowed to dry. This gave thin and 
uniform films. The very soft and partly disintegrated spleen pulp re- 
quired some other procedure. A little of the pulp was scraped un with 
the edge of one cover glass and then quickly drawn over another, as in 
th6 preparation of blood films. This usually insured layers thin enough 
for microscopic examination. 

A comparison of the various cases which have been examined shows 
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that there is a considerable variation in the number of infected corpuscles 
found in the body after death, according as the animal succumbed in 
the fever stage, or after the number of red corpuscles had been greatly 
reduced and the fever had passed away. In the former case the infec- 
tion is very extensive, as the following illustrations show: 

No. 128 (Texas infection). 

Blood from skin and heart, 10 to 20 per cent corpuscles contain parasitea. 
Blood from spleen, 10 to 20 per cent corpuscles contain parasites. 
Blood from liver, 40 to 50 i)er cent corpuscles contain jmrasites. 
Blood from kidneys, 80 to 90 x>er cent corpuscles contain parasites. 

Xo. ISO {North Carolina infection). 

fNumber of corpuscles two days before death^ 3,922,000.) 
MarroAv of rib, 5 per cent of corpuscles contain parasites. 
BI004I from skin and heart. 10 to 15 per cent corpuscles contain parasites. 
Blood from spleen, 10 to 20 per cent of corpuscles contain parasites, 
lilood from liver, 20 to 30 per cent of corpuscles contain parasites. 
Blood from kicbieys, 60 to 80 per cent of corpuscles contain parasites. 
Capillary blood from heart muscle and omentum, 50 per cent of corpuscles con- 
tain parasites. 

In those cases in which the number of corpuscles has fallen quite 
low, t. €.y below 2,000,000 before death, the number of such as are in- 
fected roust necessarily be low, because there are so few corpuscles re- 
maining. Of these the majority may be* embryonic or new forms. 

^o. 184. (Tomperatuxe on the last day, 103.2; number of corpuscles, 1,822,500.) 

Clood (subcutaneous and from heart cavities) contains i to 1 per cent infected 
corpuscles. ' 

Spleen, 2 to 3 per cent infected corpuscles. 

Kidney and liver, 20 to 30 per cent infected corpuscles. 

Heart muscle, 10 to 15 per cent infected corpuscles. 

2i^o. 9o. (Chronic case. Infection first detected August 7 ; killed in dying condition 
Augnst 25. Blood corpuscles 1 ,858,800. ) 

Blood before death contains 5 per cent infected corpuscles. 

Spleen contains 2 per cent infected corpuscles. 

Kidney and liver contain 5 per cent infected corpuscles. The former organ also 
eontaina many free- parasites. 

These illustrations may suflBce liere to demonstrate the variable num- 
ber of infected corpuscles found at the autopsy. As to their distribu- 
tion over the body, somethiug has already been stated. They are very 
abundant, as determined thus far, in the capillary blood of the heajt 
mascle, but quite rare in that of the skeletal muscles. Of the internal 
organs the kidneys usually contain the largest number j not infre- 
quently from 50 to 80 per cent of all the corpuscles are infected. (Plate 
IV, Fig. 4 ; Plate vn, Fig. 2. ) l^ex t comes the liver, then the spleen. In 
spite of the fact that this latter organ is loaded by several times its own 
weight with red corpuscles rarely more than one-tenth contain parasites. 
Infected corpuscles have been found in great abundance in the capilla- 
ries of the choroid plexus of the lateral ventricles of the brain and in 
the vessels of the pia and the brain substance. They have also been 
detected in the capillaries of the intestinal' mucosa. 

Freed parcmtes. — In view of such enormous destruction of red cor- 
puscles the question naturally arises whether freed forms of the para- 
site are not regularly observed. In the circulating blood none have 
been seen. In the preparations from the heart muscle of various cases 
there are seen a large number of free bodies in pairs as they are found 
in the corpuscle. Unstained, they float in pairs in the blood under the 
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cover glass, soraetimes as pyriform, sometimes as round bodies. (Plat« 
VI; Fig. 8.) They have a homogeneous grayish appearance. Whether 
there is at this time any organic connection between the pair by their 
tapering ends or simply by invisible remnants of the once enveloping 
corpuscle has not yet been made out. In some instances the shadowy 
outline of the corpuscle may still be seen around them. Motion has not 
been observed. The only other organs in which free bodies are found 
are the kidneys. (Platevi, Fig. 3.) These organs are generally filled 
with infected corpuscles. In the fevef stage we may find in dried films 
ani in stained sections very few corpuscles which do not contain a pair 
of parasites. When the number of corpuscles has fallen quite low be- 
fore death and the destruction has practically ceased there may still 
be found, in dried and stained films of the parenchyma, immense num- 
bers of free parasites. They appear as roundish coccus-like bodies 
grouped in pairs and varying slightly in size, never as pyriform or 
ftisiform bodies. To a casual observer they might appear as coarse 
granulations of broken-down cells and cell nuclei, but a little study 
and comparison of diflferent cases soon dispels this view. 

THE MICROORGANISM IN THE MILD TYPE OF TEXAS FEVER. 

We have thus far considered only those forms of the parasite found 
in the acute type of the fever. This type will now be understood to be 
one in which there is a very rapid multiplication of the microparasite 
in the blood vessels corresponding to an equally rapid disappearance 
of the red corpuscles. The forms of the microparasite are pyriform 
and fusiform bodies chiefly intraglobular, occasionally free. The post- 
mortem forms are roundish. In size the pyriform bodies are quite 
large, and the question arises, are there any smaller forms to be found! 
For these we must turn to the mOd (usually autumnal) cases of the 
disease. It is an interesting fact that tnese cases are characterized by 
the presence of the smaller stages of the parasite. While the piriform 
bodies are not entirely absent, they are very rare. In the acute type 
only the latter and not the former are seen. 

In the mild type we have from 5 to 50 per cent of- the red corpus- 
cles in the circulating blood infected for a period of from one to five 
weeks. In the acute type, on the other hand, the circulating blood 
contains usually from one-half to 2 per cent of infected corpuscles ; 10 to 
15 per cent is a rare occurrence, usually just before death. In the fresh 
preparations of blood this small stage of the parasite is as a rule invisi- 
ble. Rarely we may observe it on the very border of the corpuscle as a 
round pale spot about 0.5 fx in diameter, which does not change its place. 
When dried films of blood are stained in alkaline methylene blue the 
parasites appear as round coccus-like bodies from 0.2 to 0.5 fx in diameter 
and situated within the corpuscle on its border. They sometimes 
appear as if situated on the border, but outside of the corpuscle. 
As a rule only one is found in a corpuscle. (Plate rv. Figs. 1, 2, 3.) In 
many cases a diyision of the coccus-like body into two could be clearly 
made out. The separation was noticeable as a paler line and a con- 
striction at either end similar to the di\ision of certain micrococci. 
This division usually appeared in all bodies of a preparation from one 
case, but could not be noticed in any preparation of perhaps the next 
case. 

These bodies stain as well as the larger p3rriform bodies in basic 
aniline dyes and in ha^matoxylin. They do not stain in acid dyes, such 
as eosin or in Ehrlich's dye for neutrophile granules. "When this stain is 
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employed the corpuscles^ beautifully tinted, show a small rouud un- 
stained sx>ot where the parasite is situated. When the dried films are 
treated \nth dilute acetic acid the corpuscles fade out, while these coc- 
cus-like bodies remain behind and stand out prominently. 

It has already been stated that ^hese bodies are characteristic of the 
mild, autumnal type of the disease. A glance at the appendix will 
show how numerous these cases may be. This stage of the parasite is 
there indicated provisionally as '^peripheral bodies'^ or ^'peripheral 
«#ccns-like bodies.'' A more careful examijiation of these cases will 
i*eveal three groups : 

(1) Animals exposed to Texas fever late in the season (October and 
^November). 

(2) Animals which have passed through an acute attack earlier in 
the summer (second attack or relapse in October and November). 

(3) Animals which contract a mild disease during or previous to the 
season of the acute disease. 

In the first group the disease is mild and may pass unnoticed. The 
corpuscles with peripheral bodies appear in the blood as the number of 
corpuscles begins to fall, and disappear when it again begins to rise. 
Earely a corpuscle with a pair of large pyrifqrm bodies is detected. 

In the second group the phenomena are the same. 

To the third ^roup belong a few cases which showed a blood infec- 
tion several weeks before the fever appeared among all the susceptible 
animals in the infected field. In two cases the infection was at first by 
peripheral coccus-like bodies. This, after a week's time, developed 
into an acute fatal infection, in which only the large forms were found 
after death. In another the infection by i>eripheral cocci was noticed 
as early as August 7^ From 10 to 20 per cent of infected corpuscles 
circulated in the blood until Aiigust 19, when sonie large pyriform 
bodies made their appearance. The blood contained both small and 
large parasites until August 25, when the animal was killed in a dying 
condition. 

In the foregoing it has been tacitly assumed that these intraglobular 
coccus-like bodies are living organisms. This position without further 
proof would undoubtedly be open to objection, and hence the reason 
for considering them parasites will be discussed somewhat in detail. 
In the foregoing chapter all those changes which the red corpus- 
cles undergo as the result of anaemic conditions have been described. 
Certain corpuscles when dried and stained presented numerous granules 
which varied more or less in size, the largest rarely exceeding 0.5 //. 
The coccus-like bodies resemble the larger granules very closely, and it 
might be argued that they are of the same origin. This is not so, how- 
ever, for the following reasons: The coccus-like bodies appear tvith or 
iinmediately before the destruction of red corpuscles. The granules (or 
punctate cells) appear after the number has fallen below one-half the 
normal, and when the destruction ceases the punctate cells still persist 
or increase and the coccus-like bodies disappear. The coccus-like bodies 
are with rare exceptions included in normal corpuscles; the granules 
belong to the large new cells (macrocytes). As to the bodies them- 
selves, they are all of the same size in the same preparation of blood, 
while the granules vary considerably in this respect. Again, the gran- 
ules are present in considerable numbers in the same corpuscle, while 
the coccus-like bodies are iiresent singly or in a state of division ; rarely 
two are found in the same cell. 

When dried films are treated with one-half of one per cent acetic 
acid the coccus-like bodies come out distinctly as the cell fades. The 
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granules can not be made to appear in this way. Finally the punctate 
cells can be produced by artiflcial venesection, but the coccus-like 
bodies do not appear in the blood under this condition. The coccus- 
like bodies are thus of a character entirely different from that of the 
granules, although they take the same stain and appear together in the 
blood. (Plato IV, Fig. 3 ; Plate ix, Fig. 5.) Many qf the same reasons 
will also apply in refuting the possible objection that they may be the 
result of disturbances of the blood other than those of a loss of cor- 
puscles. Heinz * found certain bodies stainable in methyl violet o,^ 
pear on the red corpuscles of rabbits twenty- four hours after the sub- 
cutaneous injection of phenyl-hydrazin and its derivatives. These bod- 
ies are described as " strongly refracting spheres which are attached, 
button-like, to the red corpuscle. Often they are connected with it by a 
pedicle, or they may be entirely free in the plasma surrounded by a shred 
of protoplasm." In Texas fever the corpuscles containing the coccus- 
like bodies are always of normal form and appearance. It would be 
difficult to find reasons for believing them to be the result of some 
chemical action on the blood corpuscles. The ticks, which might be 
regarded as secreting a poison in their parasitic life, are very scarce on 
the animals during the ajitumn and early winter, when the mild type 
of disease prevails. When they are most abundant, during the period 
of the acute disease, the coccus-like bodies give way to the pyriform 
bodies. 

If we admit their parasitic nature as highly probable we have still 
the^question before us whether they are stages of the^Texas fever par- 
asite or of another parasite transmitted with it. This question can 
not be positively answered until, by methods akin to those of bacteri- 
ology, we shall be enabled to isolate the Texas fever organism and ob- 
serve the transformation of one stage into the other, either in cultures 
or in the blooil of inoculated animals. In the absence of such rigorous 
proof the presumption is nevertheless strongly in favor of the unity 
of this and the larger forms already described. We observe in the 
first place the appearance of both types of the disease in all outbreaks 
studied at the experiment station since 1889, though at different i>eriod8 
of the same season, the coccus-like bodies being associated chiefly with 
cool weather. An outbreak produced after the middle of September 
in 1889 developed cases containing the coccus-like bodies only. In one 
of these cases killed in a dying condition, the spleen and the liver were 
affected as in acute cases, but hsemoglobinuria was absent. Several 
cases were observed in which there is a transformation of the mild into 
the acute type with a corresponding change in the form of the parasite. 

Perhai>s the strongest proof that the coccus-like bodies and the 
pyriform, amoeboid bodies are stages of the same parasite was fur- 
nished recently in an unexpected manner. Two cows inoculated with 
blood froni healthy Forth Carolina cattle early in July, 1892, devel- 
oped the acute type of Texas fever with the appearance of pyriform 
parasites within the red cori>uscles. Both recovered, and the number 
of corpuscles was rising toward the normal, when, at the end of August, 
a relapse was detected in both animals. The number of corpuscles 
was rapidly falling again and many were infected with the coccus-like 
bodies. Keinfection from without can hardly be considered in these 
cases, as there were no ticks in the field and two control animals had 
normal blood throughout the season. t 



* Arch. f. path. Auatomie, cxxii, S. 112. 

t Since writing this four other cases, inoculated in the same manner, have passed 
through a relapse. 
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THE PROBABLE LIFE-HISTORY OP THE MICROORGANISM IN THE BODY 

OF CATTLE. 

We haye thus far presented in a somewhat fragmentary manner the 
observations bearing jipon this microorganism. It now remains to put 
them together in a way which will illustrate its probable development. 

In the early stages of the high fever in a few acute cases, before the 
destruction of red corpuscles had gone far, very minute bodies were 
seen in fresh blood. Their form, so far as determinable (apochrora. 2 
mm., ocular 8) appeared as an elongated figure of eight or two short 
rods attached end to end. They had a very active Brownian motion 
in addition to a movement which carried them from one place to an- 
other in the field. This latter movement may have been due to cur- 
rents in the liquid. They could not be detected in preparations stained 
with methylene blue. That this is the free form which precedes the 
parasitic stage must remain at present a mere conjecture. 

The (hypothetical) swarming or motile stage [intraglohular). — We have 
already (on p. 213) referred to certain very minute, well-defined, bright, 
frequently motile bodies seen within the red corpuscles of healthy 
cattle at various seasons of the year. As might have been expected, 
. these bodies were found in Texas-fever blood as well. It has also been 
stated that they vary more or less both in size and form. The question 
has frequently presented itself, whether some of these bright motile 
bodies were the progenitors of the coccus-like and the pjrriform bodies 
of the Texas-fever parasite. Inasmuch as they are present both in 
health and in disease, only a most trying examination of the blood in 
many cases could decide whether certain forms only appeared in dis- 
ease or not. These bodies are so minute and so inaccessible that it is 
by no means certain whether such a prolonged study would bear fruit. 
In the course of these investigations such a study was imi)ossible, and 
we have simply to present the facts that these bodies are present in 
health and disease and that they vary in size and form. In one case 
it was difficult not to accept the hypothesis that some of the bodies 
are a stage of the microparasite. In the blood of this animal these 
bodies grew in number with the peripheral coccus-like bodies and dis- 
appeared at about the same time. This view is presented simply to 
serve as a working hypothesis for such as are inclined to follow this 
phase of the subject more minutely. There is nothing in this hypothe- 
sis not in harmony with the positive observations concerningthe Texas- 
fever microbe. 8uch a motile, swarming stage is one which can readily 
be conceived of as finding its way into the red corpuscle constantly in 
motion in the vessels of the body. Why it is not seen in every case may 
be explained by the same hypothesis which accounts for the presence 
of the peripheral coccus-like stage in the milder type of Texas fever. 
This hypothesis assumes a retardation in the intraglobular development 
of the micro-parasite by which the smaller stages remain long enough 
in the blood to be detected. If the retardation is still more pronounced, 
it is easy to conceive of the motile or swarming stage as circulating in 
the blood long enough to be detected. 

The stage of the peripheral coccus-like bodies. — After the (hypothetical) 
swarm-spore has penetrated into the corpuscle it conies to rest, loses 
its bright, refrangent appearance, and attaches itself near the periphery 
of the corpuscle as a pale body which is only detected with difficulty 
in the unstained corpuscle. This body next undergoes division which 
is probably incomplete, for in the more advanceil stages the two result- 
ing bodies are as a rule still attached to each other. These remain close 
together while the infected corpuscle is circulating in the blood. This 
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Btage of the coccus-like Body, like the preceding hyx)othetical stage, 
must be regarded as recognizable because of a retarded development of 
the microparasite. It is probable that this retardation of development 
in susceptible animals is due to meteorological conditions, such as low 
temperature of the air, and to partial immunity. In acute attacks the 
enormous multiplication of the parasite in the blood shows how rapid 
in such cases it« development and how ephemeral these intermediate 
stages must be. The period of retardation may vary in length, but it 
seems probable that this stage may remain in the circulation at least 
several days. 

The stage of t\e larger forma (pyriform and spindle-shaped bodies). — 
The two coccus-like bodies resulting from division begin to grow and 
assume fusiform outlines. It is probable that they remain attached to 
each other at least for some time, for in stained preparations a very 
delicate stained line may occasionally be traced passing from one to 
the other. In this stage they stain very well in hiematoxylin and basic 
anOine dyes. As they continue to enlarge, the two members of the 
pair remaining always of the same size, a more elongated, pear-shaped 
outline is assumed, and in the unstained condition a minute dark par- 
ticle is observed in the broad end of each body. Under conditions not 
definable a larger or smaller number of the red corpuscles contain but 
one body. These unpaired forms are found most abundantly in the 
circulating blood, where they may manifest amoeboid changes. 

The larger forms circulating in the blood do not stain so well as the 
somewhat smaller bodies found in the capillaries after death. (This 
may be due to degenerative processes or to a transformation into some 
unknown reproductive state. The annexed figures illustrate, dia- 
grammatically, the intraglobular stages of the Texas-fever parasite, 
i. e., those forms which have only been found in the blood during Texas 
fever, and very rarely in Southern cattle. 




Fio. 3.— Intraglobular forms of the Texaa-ferer parasite. The shading shows tlio relative staining 
capacity with methylene Lino. 1. The peripheral coccus-liko body (O.C>i long) in process of division 
(from the mild type). 2. Larger spindle-shaped forms from the capillary blood of the heart muscle. 
The free ends nrc but feebly stained. 3. Larger pyriform bodies from the same source staining en- 
tirely. 4. Pyriform bodies (2 u long, 1.5 /u, wide at the widest portion) staining but feebly; from the 
circulating blood. (The last tnroe forms from the acute typo.) 

Free bodies, — These are set free after they have reached the preceding 
stage by the disintegration of the infected corpuscles. They may be 
found in capillary blood of the heart muscle in abundance. Their most 
common location is in the kidneys, however. 

No forms Avhich might be interpreted as reproductive stages have 
been recognized at any time in the many cases which have been studied. 
That the organism multiplies very rapidly in the blood of susceptible 
cattle is demonstrated by the fact that the iiyection of a small quantity 
of infected blood gives rise to the disease. Uow does this multiplica- 
tion take place ? There are two possibilities in view. Either the largie 
pyriform body, while within the corpuscle or after it is set free, may 
enter the reproductive stage and produce a generation of very minute 



Digiti 



ized'by Google 



-^^f^^ 



TEXAS OE SOUTHERN CATTLE FEVER. 225 

bodies akin to the motile, bright intraglobular bodies seen in fresh 
blood, or there may be a free reproductive phase, distinct from the intra- 
globular forms^ taking place in the blood. 

THE NATURE OF THE TEXAS-FEVER 3IICBOORGANISM AND ITS RELA- 
TION TO THE PARASITES OF THE RED CORPUSCLES OF OTHER 
ANIMALS AND OF MAN. 

It has been known since 1881 that the various types of malarial fever 
in man were accompanied by minute organisms living within the red 
corpuscles. This discovery by Laveran has been followed by confirma- 
tions in various parts of the world, and it is generally accepted that 
these intraglobular organisms are the cause of malaria. Stimulated by 
this important discovery, various observers have studied the blood of 
many animals (frog, turtle, and various birds) and h^ve found therein 
certain minute parasites which likewise pass their life chietly within 
red corpuscles. Much has been written upon the interrelation of these 
forms and their bearing on malaria in man. Nothing positive, how-, 
ever, has come of it, although there is a close resemblance between 
some of the parasites found in birds and those found in man. They all 
have in common the peculiar habit of living in the red' corpuscles. 
Those of cold-blooded animals (frog and turtle) do not contain any 
pigment granules. On the other hand, those of birds and man do, as 
a role, contain granules of dark pigment which is derived from that 
portion of the re4 corpuscle destroyed by them. Th^se i>igment gran- 
ules are by some regarded as the more abundant the more retarded the 
growth of the parasite, and consequently the slower the destruction of 
the containing corpuscle. The parasites found in the blood of birds 
and man first appear as minute, slowly enlarging amoeboid bodies in 
the red corpuscles. Soon pigment granules appear. When of a certain 
size these bodies break up within the corpuscles into a variable number 
of spores. These are set free and begin life as a new generation by 
entering other red corpuscles and undergoing the same development. 
These cell parasites are not associated with a visibly diseased- state of 
the animals in which they are found. In man it is well known that 
Certain kinds of fevers known as malarial are produced by them. 

The Texas-fever parasite diflfers in many important respects from all 
those thus far described. Its morphology is quit^ unique. It contains 
no pigment. It probably runs through its whole development in a short 
time, otherwise it would be difficult to account for the rapid destruction 
of red corpuscles, i^evertheless, no distinctly reproductive phase has 
been seen during four years of observation of a great variety of cases. 

It is hardly within the scope of this report to go into any details con- 
cerning the parasites of the red corpuscles of other animals and of man. 
The literature of this subject has now grown quite voluminous, although 
the progress made is not very great, owing to the limitfitions of methods. 
None of these cell parasites have thus far been cultivated according to 
bacteriological methods, and it is not likely that they ever wiU be. In- 
oculations ^f bloml containing them seem to succeed only when they are 
made on the same varieties of the same species of animals, according to 
Celli and SanfeKce,* and even then success is limited to a small num- 
ber of the cases inoculated. Observations are thus of necessity statis- 
tical and comparative rather than experimental, and must extend over 
a large number of cases before the significance of the various facts 



* Fortsohritte der MediciD, 1891. Nos. 12, 13, and 14. 
8152 15 
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observed can bo even formulated. Even then it is difficult to impart 
to others the conviction which comes from prolonged observation, while 
the desultory observations of many individuals lead to wide diflerencea 
of opinion. 

Classification of the parasites of red corpuscles has been attempted 
by Kruse and others and the various forms indicated under the foUow- 
ijig scheme:* 



Gcniis. 



1. HcumoQregarina (DaaiilcAVsky) , 



2. Uarmoproicug (Krusc) . 



SiMxios. 



n. rananan, Danil. 
If. testndiuitt, Danil. 
Jf. lacerto'. Danil. 
JI. coliUHha*' Gi^<»i. 
n. daniUwikif. Kruse. 
II. alHci, n. 8*i>. 

Il.lt(b01tik\ n. ftp. 

if. paf^zeri^, Orasai 



H. iiotfuce, 11. ap . 



Variety. 



Jf. alandcr. n. sp. 



3. Plaamodiinn (Marcliiafava ot Ctlli) PLmalnricF, M. otC. 



,C(i. Onartanff, 
. -J h. lertianir. 
t r e. Quotidiaux. 



'Tho letttTs refer to tlio relative ra]>itlity with which tlio development goes on ; a Bignifies slow; 6, 
accekrated; c, rai«i<l. 

It seems im])robable that the Texas-fevor parasite will ever be 
ranged under any of these genera, and therefore a new genus has been 
created for it {Pyrosoma), The specific name {higefniniim) is derived 
from the peculiar character which this organism has of appearing iu 
pairs within the red corpuscles. This name does not commit it to any 
special group of protozoan i)arasites, although it is not- improbable 
that it ma^ belong to the sporozoa to which most cell parasites belong. 
The peculiar pair of pyriform bodies within the red corpuscles migbt 
be homologized with the falciform bodies or crescents of the sporozoa, 
which in this case are without a cyst of their own and make use of tbe 
cell wall for this purpose. 

The great rai^idity with which this parasite multiplies in the system 
of susceptible cattle may perhaps be explained along lines suggested 
by K. l^feiffert in his observations on Coccidium oviforme and C\ lyer- 
forans in the rabbit. These two K])ecies of sporozoa (the former in- 
habitnig the bile ducts of tbe adult rabbit, the latter the intestinal 
epithelium of the young rabbits), rfeiffcr maintains, are one and the 
same, which runs through a rapid entogenic development, with the 
formation of an immense number of individuals in the intestines of 
young rabbits, and thereby causes a severe (mostly fatal) disease, whOe 
in the adult it remains largely restricted to the liver, where it runs 
through a slow partial development, and the si>ore produced requires 
conditions only found externally for its further development Apply 
ing those observations to the Texas-fever organism, we may assume 
some dual development of the parasite, one taking place in susceptible, 
the other in insusceptible animals. Or the conditions may be much 
simpler in the latter, and dei^end largely on a simple repression of the 
multiplication of the parasite in the red corjmscles, owing to some un- 
known modifications of these bodies. 



' Loe. cit., No. 14. 



t lieitia.icc zur Protozoeu-Forschung. I. Heft. 
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PROBABLE ACTION OF THE :\nCR0URGAMS3r IN THE BODY OF SUS- 

CEPTLBLE ANEVIALS. 

This topic has been touelied ui)on in the foregoing chapters, but only 
in a desnltory manner, and the known facts are brought together here 
in a more compact form. The demonstration of the microorganism in 
the organs does not present any special difficulties. The organs were 
examined fresh or after being in the ice-chest for twenty-four hours, both 
in teased i>reparations and in sections. The teased i)reparations as well 
as the sections were exanuned in iodized serum to avoid any injury to 
the blood corpuscles. For the same reasons the sections were prepared 
, with the razor and not on the freezing micmtome. In such thhi sections, 
or in teased preparations, some of the capillaries frequently remained 
intact, and the microiirganisms could be made out as pale, rtmndish dots 
within the red corimscle. Plate vii, Fig. 3, is drawn from an unstained 
teased preparation of the fresh spleen. Tissues were hardened both 
in strong alcohol and in ]\riiller's tiiud and alcohol, according to the 
osnal procedure. The staining presented some difliculties, and in gen- 
eral the aniline dyes did not give satisfactory results. Ha*matoxylin 
in the form of Ehrlich's acid haMiiatoxylin has provcnl very satisfac- 
tory in bringing out the intraglobular parasites. In tissues hardened 
in Miiller's fluid the outer layers showed a peculiar modilication of tlio 
parasites. Instead of ai)pearing as blue bodies, they assumed a brown- 
ish-red color. This Avas especially noticeable in tissues which are very 
delicate, such as the choroid plexus. In these all the parasites appeared 
brownish-red instead of blue. This may be due to the action of the 
Miillcr-s fluid. Tissue hardened in alcohol, while it demonstrates the 
intraglobular bodies very distinctly, does not preserve the corpuscles 
so well. 

The destruction of red corpuscles by the microparasite within them 
is the miiin fact in the pathology of Texas fever. There are, however, 
some secondary phenomena associated with this destruction, which 
account, in part at least, for the peculiar lesions of this disease. The 
infected corjmscle remains in the circulation as long as the contained 
parasite is below a certain size. Thus, in the mild autumnal form of 
the disease the number of circulating corpuscles invaded by the coccus- 
like bodies is rarely below 5 per cent, commonly from 10 to 30 per cent, 
and at times near 50 per cent. The corpuscles are notchangedin form 
or size, and in fact the parasites are very small when compared with 
the size of the corimscle, and only brought out distinctly by staining. 
When the parasite has reached a certain size we may assume that the 
corpuscles lose their flexibility and adaptability to the minute channels 
or capillaries and become lodged in them, forming emboli, so to speak. 
The capillary becomes obstructed, and red cori)uscles are wedged in 
behind the infected ones. It is highly probable that at this time a 
favorable opportunity is offered to the free, earliest stage of the micro- 
organism to attack the reuuiining corpuscles, otherwise it would be 
difficult to understand why capillaries are frequently fouiul which con- 
tain, to aU appearances, only infected corpiscles. It may be that other 
factors come into play, such as the changed specific gravity of the 
infected corpuscles, by which their relation to the blood iilasma becomes 
changed and in virtue of w hich they act as foreign bodies in the vessels. 
Whatever may be the reason, the fitct remains that the paucity of 
infected corpuscles in the blood taken from the large vessels and the 
heart is counterbalanced by a very extensive infection of the corjmscles 
found in the capillaries. The smaller the capillary the higher the i)er- 
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oentage of infected corpuscles. In the white substance of the brain, 
the cai)illarie8 in a section were sometimes found completely filled with 
red corpuscles and every corpuscle was infected. Similarly, capillar- 
ies have been observed both in sections of hardened tissue and in 
teased j)reparations of fresh tissne from the spleen, kidneys, intestinal 
mucosa, omentum, plexuses of the brain, heart muscle, and red mar- 
row of the ribs, which wore either completely or partly filled with in- 
fected corpuscles alone. 

This capillary plugging or embolism may account, to some extent at 
least, for the enormous distention of the spleen and for the degenera- 
tive changes of the parenchyma of the liver. The i)erinephritic san- 
guinoleut oedema so frequently observed on post-mortem examination 
is probably due to the complete filling up of the vascular system of 
the kidnej 8 with infected and nninfectetl corpuscles. Similarly the 
ecchymoses in the calyces of the pelvis may be accounted for by this 
condition. 

Another phenomenon of interest is the remarkable injection of all 
t)athological growths of a vascular character, such as old fibrous ad- 
hesions and pleuritic fringes. Similarly vascular fringes found on the 
omentum covering the paunch, and on the origin of the large vessels 
at the base of the heart, appear as dark red spots. Here microscopic 
examination shows the same abundant infection. The intense injec- 
tion of the vascular plexuses of the brain cavities is associate with 
extensive infection within the capillary network. This injection of the 
entire capillary system of the body may be largely aided by the pre- 
sumable rise of blood pressure which must take place after the en- 
largement of the liver and the engorgement of the spleen and kidneys 
practically shut these organs out of the general circulation. 

While the skeletal muscles show but slight infection, the heart mus- 
cle is severely involved. Probably owing to the smaller caliber of its 
capillaries and the constant contriK'tion of the muscular walls, a favor- 
able opportunity for the lodgment of infected corpuscles is afforded. 
In the capillaries of the heart muscle the infection of corpuscles is 
always rery great, and freed forms of the parasite are abundant. .The 
capillary plugging will account for the almost constant ecchymoses of 
the external and internal surfaces of the ventricular walls. 

The breaking up of the infected coriniscles probably takes place m 
the capillaries over the entire body, for, as stated above, freed parasites 
are found in the capillaries of the niyocfirdium after a certain period of 
fever. This leads to the i>resence of free haemoglobin in the blood 
(ha^moglobina'mia). This condition was strikingly demonstrated in 
the case of a fetus about three months old taken from a cow which 
had succumbed in the acute stage. The amniotic fluid had a beautiful 
wine-red color. It is probable that many infected corpuscles, which 
break away from the capillary plugs are (nirried into the kidneys, where 
the final dissolution takes i)lace. Otherwise it would be difficult to 
account for the usually enormous numbers of free as well as intraglobu- 
lar parasites which are found in the kidneys toward the end of the 
fever. 

The ha^moglobinuria observed in nearly all acute cases may be due 
in part to a transudation of the hfemoglobin dissolved in the blood, in 
part to the de.stru(ti(m of red corpuscles in the kidney itself. The same 
may perhaps be true of the material transformed into bile by the liver. 
This organ is, as a rule, heavily infected, though not to the extent ob- 
served in the kidneys. The bile contains to all ai)pearances a very 
large quantity of bile pigment. This may be derived in part from the 
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dissolved baemoglobin in the general circulation and in part from the 
corpuscles undergoing destruction in the capillaries of the liver itself. 

The cause of the high temperature in the later stages of the fever, 
when the pathological changes are well under way and the blood is 
loaded with the debris of corpuscles and free parasites, may not be 
open to discussion. In the earliest stages, however, the explanation of 
waste products in the blood does not seem to follow in every case. In 
a few the fever was high, although there was no apparent reduction of 
red co2T)uscle8. It must be stated that in view of the fluctuations to 
which the number of corpuscles is subject the counts in these cases 
may be somewhat misleading. Yet on the whole the initial fever seems 
to be caused by something other than the destruction of the red cor- 
puscles, and we may invoke two possible causes, leaving their deter- 
mination to more accurate continued observations on single cases. 
These are the multiplication of the parasite in the blood, perhaps inde- 
pendent of the corpuscles and the thrombosis of capillaries in the 
nerve centers. % 

The question of a cyclical destruction of red corpuscles correspond- 
ing to the difterent generations of parasites is an interesting one, but 
the observations put on record in the appendix do not give us any 
definite information. In acute cases after the first few days the fever 
is continuous, or nearly so, aiid does not indicate any intermission or 
remission of the acting cause. Whether the individual generations 
follow one another so rapidly, or whether there are a number of genera- 
tions intermingled, has not been detennined. To the eye there is more 
or less uniformity in the size of the parasites observed in any given 
case throughout the body. They may be all minute in the stage of the 
coccns-like bodies, or they may all be unusually large, or Ihey may all be 
in a stage intermediate between these extremes. It should be stated, 
however, that in a few cases the fluctuation in the destruction of the 
red corpuscles was regular enough to suggest a period of from one and 
a half to two weeks in such cases. 

What becomes of the microparasites in those cases which recover? 
We have already signalized the setting free of the i)arasites and their 
accumulation in large numbers in the kidneys. Further than this the 
observations do not go. The parasites are perhaps destroyed by a com- 
bination of circumstances, one of which is the small number of red cor- 
puscles finally left for infection. Thus in blood containing only one 
and a half to two million red coriniscles fully one-half are enlarged, 
embryonic fonns which may not be so well fitted for the growth of the 
parasite. Another circumstance may be the unfit condition of the blood 
due to the presence of the very debris which the i)arasites have aided 
in producing. 

OrTBREAKS IN WHICH THE TEXAS-FEVER PARASITE HAS BEEN DEM- 

ONSTATED. 

The parasite of Texas fever, or more particularly the coccus-iike and 
the larger pyriform stage of this microorganism, have been demon- 
strated in the following outbreaks: 

(1) In tho spleen of a case from an outbreak in Virginia, September, 1S86. 

(2) In the organs of cases from an outbreak in Maryland, September, 1888. 

(3) In the blood and the organs of cases from an outbreak on the experiment sta- 
tion (Xorth Carolina infection), August to October, 1889. 

(4) In the blood and the organs of cases from an outbreak on the experiment sta- 
tion (North Carolina infection), September to November, 1889. 

(5) In the bloofl and the organs of cases from an outbreak on the experiment sta- 
tion (North Carolina infection), August to November, 1890. 
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(6) In the lilooil aud tho organs of cases from an outbreak on the experiment sta- 
tion (Texas infection), August to October, 1890. 

(7) In the spleen of a case which died in North Carolina, Jnne 29, 1891. 

(8) In the blood and the organs of cases from an outbreak on th^ experiment sta- 
tion (North Carolina infection), August to November, 1891. 

(9) In the blood of a case from an outbreak in Pennsylvania, November, 18^1. 
(Specimens of organs and urine sent by George Jobson, jr., v. s.) 

(10) In the organs of a case at Fort Smith, Ark., March, 1892. (Preparations Bent 
by R. R. Dinwiddie, V. 8.) 

(11) In the organs of a case produced by the intravenous inoculation of bloo<l from 
North Carolina cattle, July, 1892. 

(12) In tho organs of cases from an outbreak produced at tho experiment station 
in the usual way by North Carolina cattle, August and September, 1892. 

(13) In the organs of cases from an outbreak in New Jersey, August, 1892. 

(14) In the spleen and blood of cases from an outbreak at Camden, N. J., Angust, 
1892. (SpejL'imens seijt \>y Drs. Miller and Sellers.) 

In ]S^os. 7 and 13 there were the usual lesions (ha?moglobinuria, etc.,) 
observed by Dr. F. L. Kilboroe at the autopsies. In Ko. 9 there Tvere 
the usual fatty degeneration and bile injection of the liver Jind ha^mo- 
globinuria. The diagnosis of Texas fever was thus assured iu all the 
outbreaks mentioned. 

THE PRODUCTION OF TEXAS FEVER IN CATTLE BY THE INOCULATION 
OF BLOOD FROM CASES OF THIS DISEASE. 

The demonstration that Texas fever is caused by a certain micro- 
organism is not absolutely made by show ing that it is always assoei- 
ated wdth this disease and not observed in health. It may be argued 
that such bodies are the concomitant rather than the cause of the fever. 
Nevertheless it may be said that no microorganism constantly associ- 
ated with a given infectious disease has yet been found which is not 
demonstrably or lUTsumptively the cau.se of the disease. Hence the 
l)robability tluit tho microparasite described is the cause of Texas 
fever is very high, although tho demonstration can not be made until 
such organism can be cultivated in some manner outside of the auiuial 
body and inoculations made with pure cultures. There is nothhig to- 
day to encourage us in the hope that parasites so highly adapted as the 
one under consideration will ever submit to the crude culture methods 
successful with many bacteria. 

The high probability that we have the cause of Texas fever before 
us is increased by the fact that when blood from cases of this disease 
is injected into tlie circulation of healthy sitsceptible cattle, the disease 
is produced and the microparasite appears in the blood under the, 
sfime conditions under which it becomes manifest in the natural disease. 
There is still the possibility before us that the microparasite is trans- 
mitted in the diseased blood and that some unknown agent has been 
transmitted with it which is the true cause of the infection. It is use- 
less to discuss this further, and each reader must form his own opinion 
of the value of the experimental evidence adduced in this report. 

Before quoting our experiments in the production of tho disease, a 
few observations on the attempt of others to produce it are in order. 

Dr. 1>. E. Salmon in 1880 (4, p. 303), made a number of inoculations 
with tissues and fluids taken from cases of Texas fever, some of which 
were successful : 

(1) November 7, 1879. Calf 6 to 8 months old inoculated subcntaneonsly witb bile 
and blood kept ten days in a sealed i>i]>ettc. No resnlt. 

(2 ) September 11, ISSl. Yearling inoculated snbcutauconsly with 5 cm^ blood from 
a ease dead three or four hours. No result. 

(3) September 29. Ytarlinji: bull inoculated sul>cutaneously with 5 cuP blood con- 
taiuiug some spleen r"U^ "^hieh had been kept twenty-two hours in sealed pipette. 
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. (4) Red cow iuocalatetl as No. 8; also drenelietl witli a uiixtiirti of blood, mine, 
and bile. 

(5) Heifer received a subcutaneous injection of 5 cm^ of biK\ 

(6) Bull 3 years old drenched with ou© ounce of uriue. 

(7) Staler 2 years old drenched with one ounce of bile. 

(8) Cow receiveil 5 cm^ of urine under the skin. 

Of the cases fi-orn Kos. 3 to C, inclusive, Xo. 3 and No. 4 reacted vnth 
a high temperature and No. 4 became very weak and emaciated. In 
1883 (5, p. 34) three additional experiments are reported. A steer and 
a heifer, 2J years old, received August 7 subcutaneous injections of 
spleen pulp suspended in water. The spleen pulp had been kept in a 
sealed tube for seven days. Neither animal became affected. A third 
aiiimid, a cow which had been inoculated subcutaneously with fre^h 
splenic pulp, October 3, was taken sick in ten days and died three days 
thereafter. There were evidences of hiemoglobiuuria. Two young ani- 
mals drenched with the same splenic pulp did not become seriously 
aflfected. 

A number of additional inoculations were made with cultures of a 
micrococcus cultivated from the spleen of a case of Texas fever with 
negative results in all cases. 
; J)r. Billings gives the notes of a case inoculated with cidtures of what 
he regards as the Texas fever bacterium (8, j). 100). We have already 
commented on this case. In this connection it is sufficient to say that 
the proof of Texas fever has not been brought in this case, although it 
should have been above reproach, since it is supposed to establish the 
etiology of Texas fever. Theobservations in this report show that there 
is no Texas fever without a marked reduction in the number of red cor- 
puscles. This is the essential sign of Texas fever. Secondary to this 
are lesions of liver, spleen, and kidneys, and luemoglobinuria and the 
presence of embryonic corpuscles in the blood. There is nothing in the 
autopsy notes as published by Billings to demonstrate the presence of 
Texas fever in the fibsence of red water. It is also curious that in his 
experiment the young animal of 5 months should take the disease more 
severely than the *^ large red cow,-' since calves are proverbially re- 
sistant. 

In the report of Paul Paquin (1), i\ 4G) we find the following state- 
ments : 

Texas fever is transmissible not only from Southern stock to susceptible Northern 
cattle, but under favorable circumsiances is inoculable between Northern nalives, 
although in the ordinary course of thin^ in our climate transmission does not occur. 
We have inoculated native Missouri cattle with spleen and liver pulp from oihcr 
diseased natives and produced typical cases of Texas fever, but it took largo doses of 
virus. The rapidity of the course of the malady dej>end8 much on the origin and 
age of the virus. It was more rapi<l from old pulp kept in warmth aud ))roperly 
preserved than it was from vims of fresh matter, and it seems impossible to cause 
severe Texas fever with fresh urine, whilst the same exposed to warmth awhile be- 
comes dangerous. 

There are no experiments reported to convince the reader of the truth 
of, these statements, though the direct transniission of disease from 
Southern cattle and sick natives to susceptible cattle by inoculation 
has been confirmed by us. Why old spleen pulp and old urine should 
be more dangerous, excepting as producers of septic conditions, is by 
no means clear. We should believe the contrary. We have no infor- . 
mation at all as to how the inoculation was made, or any to show that 
the inoculated animals did c<mtract Texas fever, excepting the bare 
statement that the inoculations were successful. 

B. R. Dinwiddie (10) made subcutaneous inoculations upon four differ- 
ent animals with fluids and tissues from cases of Texas fever. We are 
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glad to see the experiments reported, so that they may be estimated at 
their true value. The inoculations were made w'th fresh urine, spleen 
pulp kept over night, with bile kept in a sealed pipette, and with a cul- 
ture of a micrococcus from the liver of a case of Texas fever. These in- 
oculations proved negative. A fifth animal which received spleen pulp 
kept over night as a drench remained well. We have no reason to 
doubt the accuracy of these results. The negative outcome may have 
been due to the fact that only young animals were used, and that the 
season was perhaps too far advanced for experimental cases to succeed. 

In all of these experiments the uncertainty of the conclusions reached 
as regards the negative results must be evident to all who have read 
the foregoing part of this report. Many of the cases which to all ap- 
pearances were not affected may have passed through a mild attack, 
recognizable only by the microscopic examination of the blood corpus- 
cles and a determination of their number. 

Our own experiments were made mainly with fresh material, and this 
was injected under the skin and into the blood directly. Nine inocula- 
tions were made in all.* We shall in this place only refer to the impor- 
tant i)oints in each of the following special cases: 

(1) On September 1, 1800, No. Ill, a heifer about 21 months old, re- 
ceived into one of the jugular veins 13 cc. of whipped blood. This was 
obtained from No. 128, which had just died, and in whose blood there 
was a largo number of infected corpuscles. The defibrinated blood 
was kept in a warm chamber at 35^ 0. for three hours before the injec- 
tion. An examination of the table compiled shows a decided fail in 
the number of red corpuscles on the thirteenth day, and several days 
thereafter a considerable number of new red corpuscles (macrocytes) 
were found in the blood. There can be no doubt that this was a mild 
case of Texas fever. The subsequent gradual weakening of this ani- 
mal and death three months after the inoculation could not be accounted 
for. 

(2) On September 16, 1890, a similar injection with defibrinated 
blood was made on No. 142, The blood was taken from the heart of 
No. 90 about one-half hour aft^r death, and, after deflbrinating, it was 
kept at 350-40^ C. for one and one-half hours before it was injected. 
In the table was observed a marked fall in the number of red corpus- 
cles at three dififerent times from two to three weeks apart. The animal 
fully recovered subsequently. Neither of these cases would probably 
be considered conclusive evidence that the disease can be reproduced 
in this way. The seven following cases will dispel any doubt on this 
point. 

(3) On September 19, 1891, a portion of the heart muscle of No. 181, 
just dead, was pounded in a mortar with sterile normal salt solution. 
The resulting reddish fluid was filtered and injected into the jugular 
vein of No. 182, after standing in a warm chamber for about one hour. 
The table compiled in this ease leaves no doubt as to the nature of the 
disease. The temperature rose on the sixth day in the evening, and 
a high evening temperature was observed for ten days thereafter. A 
high morning temperature was first noted on the eighth day, and the 
fever remained continuously high for at least four days thereafter. The 
number of blood corpuscles had fallen from 6,000,000 to 2,000,000 eleven 
days after the inoculation. . The Texas-fever parasites were found in the 
blood. The animal fully recovered subse([uently. 

"Five addititmal cases of Texas lever were produced with the blood of healtby 
North Carolina tattle (page 2G4). 
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(4) On the same day blood was withdrawn from the jugnhir vein of 
l^o. 181, then still alive, and injected at once into the jugular of Fo. 
185. The whole operation lasted one or two minutes. Of this blood, 
which contained at the time perhaps one-half to one per cent infected 
corpuscles, two syringefuls, or 28 cc, were injected. The disease pro- 
duced in this animal was severe enough to leave no doubt as to its 
nature. The evening temi)erature was high on the third day and was 
low again on the ninth day. The continuous high temperature lasted 
four days. The number of blood corpuscles had fallen from 5,000,000 
to 2,000,000 on the tenth day. The Texas-fever parasites were found in 
the blood. The animal fully recovered subsequently. 

(5) Ko. 186 was treated precisely as Nol 186, at the same time. A 
very severe case of Texas fever was the result. The temperature and 
the loss of red blood corx)uscles were the same as in No. 185 (see page 
182 for curve). On the ninth day she could sl*arcely stand, and was 
trembling and quivering over the whole body. A syringeful of blood 
was withdrawn at the time from a jugular vein for other inoculations, 
and the operation was followed at once by convulsions and death. The 
yery advanced lesions of the liver and spleen, the dark red, port-wine- 
colored urine, and the immense number of infected corpuscles in the 
various organs, made this case one of the most severe of the season. 

In 1892 four cows were inoculated with blood obtained from a ca.«e 
of the disease. All became affected within^ week and three died. The 
more important facts in connection with these inoculations are repro- 
duced here. 

On August 27 blood was withdrawn from the left jugular vein of 
No. 222, then suffering with the disease. In the blood a small number 
of large intraglobular parasites were found. The skin over the jugular 
was shaved and washed with 0.1 per cent mercuric chloride and the vein 
opened with a sca^el. The blood was caught in sterilized bottles, con- 
taining glass beads, and defibrinated by shaking vigorously for ten 
minutes. The bottles were kept in a water bath at 40^-42^ C. The 
injections were performed not longer than fifteen to twenty minutes 
after the withdrawal of the blood from No. 222. 

(6) Xo. 197, a cow G years old, received into the left jugular 14 cc. 
(one syringeful) of this blood. 

(7) No. 277, a cow 11 years old, received under the skin of the neck 
J cc. of the same blood in four different places, /. e., 2 cc. in all. 

(8) No. 228, a cow 7 years old, received subcutaneously J cc. in two 
places, f. €,j 1 cc. in all. 

No. 197 died quite unexpectedly September 4, eight days after the 
inoculation. The temperature had been high since August 31. The 
autopsy left no doubt as to the nature of the disease. 

No. 227 died September 9, thirteen days after the inoculation. The 
temperature had risen and other symptoms of disease had a])peared 
September 2. On the day of death the red corpuscles had fallen to 
1,500,000. The autopsy revealed the usual lesions of Texas fever in a 
very marked degree. The urine was visibly free from Ihcmoglobin. 
The small number of red coipuscles just before death indicated that 
the period of ha^moglobinuria was past. 

No. 228, which had received the smallest dose, reacted as promptly 
as the foregoing, with a high temperature. The usual symptoms ap- 
peared, but more tardily, and the animal finally recovered. On Sep- 
tember 14 the red corpuscles numbered 1,500,000. From this time there 
was slow improvement in the condition of the blood. 

(9) One bottle of the defibrinated blood with which the preceding 
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animals had been incculated was plaetd in a refrigerator at an average 
temperature of 50^ F. (10^ C.) from Angiist 27 until August 30. On 
this day 14 ce. (one syringeful) was injected into the left jugular vein 
of Xo. 200, a cow 8 years old. After five days of elevated evening 
temperature and two of continuous high temperature, this anim^ 
succumbed Sei)tember 8. The organs presented the usual lasions of 
Texas fever. The urine had a dark port wine color. In the various 
organs and the blood many infected corpuscles were detected. 

With these ])ositive results before us we need not hesitate to make 
the statement that there is something in the blood of the cattle during 
Texas fever which, introduced into the body of healthy susceptible 
cattle, gives rise to the disease. This something is capable of repro- 
ducing: itself indefinitely in the blood of susceptible animals. In all 
cases there had been mulli])lication of the Texas-fever parasite, and 
these inm^ulations furnish additional proof that this parasite may he 
regarded as the cause. These inoculations show, also, that a compar- 
atively snmll (juantity of blood from diseased cattle placed under the 
skin is capable of causing a severe and even fatal infection. In this 
respect the microorganism seems to have as powerful an effect as the 
bacteria which luoduce acute fatal forms of septicaemia, and seems to 
be capable of almost ecjually rapid multiplication. The sojourn of three 
days in a refrigerator did not destroy the vitality <>f the microorgjmism 
as it exists in the blocd. Tlie very severe inoculation disease produced 
in 181)1 and 181)2, as compared with 181)0, is partly- to be accounted for 
by the fact that oidy old animals were used latterly, while in 1890 the 
animals were young. The observations made in the field experiments 
and by former observers, that the susceptibility seems to increase with 
age, in^ovided there has been no exposure to the disease at any time 
in life before, is thus indirectly confirmed by inoculation. The very 
striking suscej^tibility of cattle to this disease was furthermore demon- 
strated by the intravenous inoculation of three guinea-pigs at the same 
time with three of the cases cited above (Xos. 0-8, inclusive). These 
animals remained perfectly well, though they had received relatively 
to their body weight a very much larger quantity of the deflbrinated 
blood. 

THE OOCULATION OF ANI3IALS OTHER THAN CATTLE WITH TEXAS- 
FEVER BLOOD. 

The inoculation of animals other than cattle had a twofold purpose: 
first, to determine whether other domesticated animals are likely to be- 
come infected with the microparasite and perhaps cause the dissemi- 
nation of Texas fever, and, second, to find some small animal to take 
the place of the much more costly cattle in the study of the parasite 
and the disease. This was especially desirable, sinc^ this parasite can 
not be cultivated outside of the animal body. 

^heep. — Since sheep and cattle are so closely related it was thought 
that the disease might perhaps be induced in them. For this purpose 
a lamb was used. A syringeful (7 cc.) of blood was drawn from the 
right jugular of cow No. 184, which was very sick at the time, and 
whose blood contained the microparasite in small numbers, and in- 
jected at once into the left jugular vein of the lamb. The oi>eratiou 
was performed October 1, 181)1 ; the blood contained 10,442^000 red cor- 
puscles in a cubic millimeter. Xo parasites of any kind were detected 
in them. 
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October 13. — Rod corpuscles 8,282,000. Notbing abnormal detected. 

October 27. — Red corpuscles 11,538,000. Several bright intraglobular bodies seen 
in the fresh preparation, but no parasites. 

From October 1 to October 27 the temperature was talven twice daily. It fluctu- 
ated between 101 and 103. 

Though the inoculation was made somewhat late in the season the 
outcome plainly indicates no susceptibility of sheep to this disease. 

Babhits. — Sei)tember 20, 1881), immediately after cow No.5J:h^l been 
killed, a quantity of spleen pulp containing many corpuscles infected 
with large paired parasites was mixed with sterile salt solution. The 
reddish liqnid was injected into the ear vein of three rabbits. No rise 
of temperature and no symptoms of disease were noticed. One rabbit 
was killed, on the seventh day and the blood and organs carefully ex- 
amined for infected corpuscles with negative result. The others were 
watched for several months, but nothing abnormal ^letected in their 
action. The second rabbit, which had become scabby, was killed Jan- 
nary 18, 1802. The various organs and the blood Avere examined micro- 
scopically with negative result. The following may also bo cited: 

Oi'toler i, 7c9r?/.— With the blood of cow No. 184 two rabbits CXos. 140, 141) were 
inoculated at the same time with the lamb. Each received 1 cubic ceutimeter into 
the ear vciu. 

No. 140 (black rabbit) showed no external symptoms of disease. The blood was 
examined twice aud no infected corpuscles found. 

(hfoher 7.9, JS91. — 6,537,000 red corpuscles in a cubic millimeter. 

December ;?, ISOl. — 7,13-1,()13 red corpuscles in a cubic millimeter. 

No. 141 (white rabbit) remained c(iually well. The following blood examinations 
were made : 

October 19^ 1S91. — 5,2(3^,000 red corpuscles in a cubic millimeter. 

Becemhtr 8,1801. — 4,.533,000 red corx>uscle8 in a cubic millimeter. Infected cor- 
puscles absent. 

Pigeons. — September 28, 1891. Blood containing infected corpuscles 
is drawn from the jugular vein of cow Ko. 180 and injected at once 
into the wing vein of three pigeons (Xos. 2, 3, and 4). In a fourth 
pigeon (Xo. 1) the blood failed to enter the vein and was deposited in 
the surrounding connective tissue. Each received about 1 cc. 

No. 1 died October 13, though not from the inoculation, as its feathers 
were ruffled at the time of the operation and it was i^robably not well 
at that time. Examination of the blood and organs negative. The 
other pigeons remained well. On October 5 the blood of Xo. 3 con- 
tained 3,926,800, that of Xo. 4, 4,094,300, red corpuscles, in a cubic 
milhmeter. They were killed January 22, 1892. The blood of No. 3 
was searched in vain for parasites. 

Guhieapigs. — August 27, 1892. Blood was drawn from the left jugu- 
lar of cow No. 222, affected with Texas fever, into sterile widfe mouthed 
bottles containing glass beads and defibrinated by shaking vigorously. 
Three guinea pigs were inoculated: No. 1 received into tlic exposed 
jugular 1 cc. of defibrinated blood; No. 2 received into an ear vein J 
cc. ; No. 3 received into an ear vein 1 cc. 

The injections were completed fifty to seventy minutes after the 
blood had been drawn from No. 222. The injection into the ear vein 
was a perfect success in the two cases on which it wrfs tried. These 
guinea-pigs remained entirely well. The blood Avas examined from time 
to time both in fresh and in dried and stained preparations, but the 
corpuscles were not counted, owing to the pressure of other work. 
There was no evidence, however, from the microscojnc examination, of 
any change from the normal contlition or of any infection. The guinea- 
pigs were watched for more than a month after the inoculation. 

Strongly contrasting with the result on guinea-pigs is that obtained 
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-with the same blood on cows. The largest quautity injected into the 
circulation of the guinea-pigs was relatively to the body weight not 
less than twenty-five times greater than the largest dose, and three 
hundred times greater than the smallest dose injected into the cattle. 
Yet all four cows contracted Texas fever and three died. 

Of other observers who have tiied to produce Texas fever in other 
animals we find Paquin (9, p. 46) making the following statement: 
" We Have succeeded also, though with great difficulty, to induce the 
diKcase in sheep, guinea-pigs, white mice, white rats, and very rarely 
rabbits, kittens, and swine. The germs may be reproduced by inocu- 
lation of liver and spleen pulp in any of these subjects, but the quan- 
tity must be large and the gross typical si^leen lesions are not always to 
be found." Inasmuch as spleen lesions are associated with a variety of 
infectious and seytic diseases in animals, and as there is no record of 
other lesions peculiar to Texas fever in these inoculated animals, we are 
compelled to call in question the accuracy of the diagnosis in these 
cases. 

The inoculations made by us demonstrate that sheep, pigeons, rab- 
bits and guinea-pigs are to all appearances insusceptible to this dis- 
ease, whereas in cattle the disease may be invariably produced by the 
injection of infected blood. It is to be hoped that opportunity will be 
presented the coming summer to try other si)ecies of animals. 

The Transmission of Texas Fever by Means of the Cattle 

Tick. 

BoopliUuH horis (Riley) Curtice. 

It has been a more or less prevalent theory of cattle-owners in the 
districts occasionally invaded by Texas fever from the South that ticks 
are the cause of the disease. Mr. J. li. Dodge, (2) in his lijstorical re- 
l>ort of this plague, mentions the fact that in 1869 an outbreak in Chester 
County, Pa., was believed to be caused by ticks. Gamgce in 1808 (2) 
states: "The tick theory has acquired quite a renown during the past 
summer, but a little thought should have satisfied anyone of the ab- 
surdity of the idea.''- The officers of the Metropolitan Board (1, p. 
1084) and most subsequent observers seem to have entertained the 
same view of the harmlessness of the cattle tick as a carrier of the 
infection. In fact, few observers have given it any thought. In the 
entire report of F. S. Billings we find no reference whatever to these 
pests. Paquin (9, p. 45) states that he has "found the parasites also 
in tiel's bloated tcith blood of infectious Southern cattle. So this must be 
added to the list of sources." But the ubiquity of this "germ" rather 
predisposes one against any belief in its existence if we did not have 
sufficient positive e\idence that bacteria have nothing to do vrith the 
disease. The statement thus depends simply upon the finding of a 
"germ" in adult ticks resembling that found in diseased cattle, and in 
fact everywhere else (waters, soil, manures from the South, urine, bile, 
liver, spleen, kidneys, etc., of infectious Northern stock). Experiments 
to demonstrate the relation which ticks bear to Texas fever were not 
made. 

Nothing positive was thus contributed to the elucidation of the action 
of ticks in carrying the disease until the subject was taken up at the 
Experiment Station of the Bureau near Washington, in 1889. Here it 
was found by experiments to be detailed in the remainder of this re- 
port that the disease can be produced by ticks hatched artificially in 
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the laboratory, without the presence of Southern cattle. Before giving 
in detail the experiments which led up to the final determination of 
this important discovery a few facts concerning the cattle tick which 
have come under our observation are necessary for the information of 
the general reader. We do not propose to give anything more thqjP a 
general account of the tick, leaving problems of biology and mor- 
phology to those pursuing special lines of work in this field. 

THE CATTLE TICK {BoopMluS hovis). 
[Plate X.] 

The first description of this parasite was made by Prof. 0. V. Riley, 
in 1868, under the name Ixodes hovis (2, p. 118) : 

Ixodes hovia Riley. — A reddish, coriaceous flattened species with the body oblong- 
oval, contracted just behind the middle, and with two longitudinal impressions 
above this contraction, and three below it more especially visible in the dried speci- 
men. Head short and broad, not spined behind, with two deep, round pits, ralpi 
and beak together unusuaUy short, the palpi being slender. Labium short and 
broad, densely spined beneath. Mandibles smooth above with terminal hooks. 
Thoracic shield distinct, one-third longer than wide, smooth and polished ; convex, 
with the lyrate medial convexity very distinct. Legs long and slender, pale testa- 
ceons red ; coxa) not spined. Length of body 0.15 of an inch; width 0.09 of an inch.* 

The generally accepted idea as to the harmlessness of this parasite 
caused it to be neglected as an object of study until 1889, when our pre- 
hminary experiments seemed to indicate that ticks must be present to 
convey the infection from Southern to Northern stock. Hence, Dr. 
Cooper Curtice, at that time in charge of the investigation of animal 
parasites, began the study of the life history of this species.t It was 
discovered quite accidentally that adult females kept confined in bottles 
or other glass receptacles always lay their ^g^^. Such a stock of eggs 
furnished the starting point of Dr. Curtice's investigations. The eggs 
were placed in covered glass dishes containing a little soil and kept in 
a warm place. After a period of three to four weeks the young ticks 
appeared. These were placed on a calf kept in an artificially heated 
stable, as the season was already advanced (November 15). The earli- 
est or larval stage as it emerged from the ovum had three pairs of legs. 
After one week's sojourn on the calf it was ready to moult. The emerg- 
ing nymphal stage was provided with an additional pair of legs. After 
another week's life on the calf the tick was ready to moult a second 
time and become sexually mature. Curtice thus showed that in this 
particular species there are two periods of moulting before the parasite 
becomes matured. He likewise created for it a new genus (Boophilus). 
Dr. George Marx has given more or less attention'to the classification 
of ticks, and places the species under consideration as follows : J Class, 
Arachnida; order, Acari; suborder, Cynorhcesta; family, Rhipistomidw; 
genus, Boophilus; species, hovis. 

In our experiments with this cattle tick we have confirmed and 
extended the observations recorded above chiefly in the direction of 
the life history, since this is the most important aspect in its relation 
to Texas fever. 

* We simply quote this description here as a matter of historical interest, without 
comment as to its accuracy. Wo may state, however, that the color of adult females 
is not reddish. The back is olive brown, the belly slate colored. The dimensions 
given in thid diagnosis probably belong to an adult male. For the dimensions of the 
parasite in its different stages, see this chapter. 

tTbe biology of the cattle tick. Journ. of Comp. Medicine and Veterinary Ar- 
chives. July, 1891, and January, 1892. 

t Proc. Entomological Society of Washington, ii, p. 232. 
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The laying of the eggs may he observed by anyone by simply placing 
full-grown ticks in some vessel from which they can not escai>e. Tlie 
tick remains quiet for from two to four and dne-half days, according to 
our observations; then a few eggs will be observed on the mouth parts, 
which gradually increase in number. The period of oviposition varies 
somewhat. Confined in bottles, for instance, at a temperature of 08°- 
78^ F. the laying was observed to continue from eight to fifteen days 
in a lot of 23 mature ticks, each one of which was kept in a separate 
bottle. The number of eggs varies in general with the length of the 
egg-laying period. Those which took the longest time laid the hugest 
number. Of 4 large ticks laying from twelve to sixteen days, each 
averaged 118 mgr. (1|5 grains) of eggs. Careful counting gave an 
average of 1,300 eggs per grain. If we take the actual weight of all 
the eggs laid by the 23 ticks, which is 2.41 grams (37 J grains), a 
a single ftill-grown tick averages about 2,100 eggs. Ticks do not need 
to be fully gorged with blood before they are capable of laying eggs. 
Even such as are half-grown will begin to lay after a few days, but the 
number is much less than that laid by the large, gorged individuals. 
.Tests showed that 40 Iralf- grown ticks laid no more eggs than would 
have been laid by 7 or 8 full grown individuals. During the process of 
oviposition the female slowly shrinks in size, and when it is completed 
she appears shriveled and not more than one-half or one-thud her 
former size. The eg^s ai)pear as dark, brownish-red masses of oval 
bodies. The color varies somewhat, and its depth appears to be con- 
nected somehow with the quanrity of blood with which the female is 
gorged before oviposition. Measurements of freshly laid ova in 1889 
made the long diameter 0.510 mm., the transverse 0,38 mm. Measure- 
ments in 1802 gave nearly the same figures, 0.40G and 0.384 mm. They 
are tlius, roughly speaking, one-fiftieth of an inch long and one sixty- 
sixth of an inch broad at their widest portion. 

When masses of ova are placed in glass dishes with a little soil or 
some leaves and a few drops of water, and the dishes kept closed "with 
glass covers so that the emerging young mjiy not escape, the incuba- 
tion goes on without any difficulty. The period required for the young 
to emerge from the shell varies very markedly with the surrounding 
temperature. In Curtice's first experiment it required from three to 
four weeks. The temperature of the bacteriological culture room where 
they were kept could not have been lower than 70° to 80^ F. at that 
time. This relation to temperature is well exemplified in the following 
exi>eriments : 

(1) Ticks sent from North CaroUna and received liero .July 29, 1890, have laid a 
considorable number of eggs on the way. These aro placed iu glass dishes and kept 
in the laboratory. Many jroung ticks moving about on August 13. Her© the period 
of incubation was from iiitoen to eighteen days. The weather during this time was 
very hot. 

(2) Eggs two to three days old placed in glass dishes August 8. Young ticks ap- 
peared August 29. Period about twenty-four days. 

(3) Eggs several days old placed in dishes August 13, 1890. Young ticlw appear 
in largo numbers September 4 and 5. Period approximately twenty -five days. 

(4) On September 17, 1890, eggs two to three days old placed in glass dishes. Vonnc 
ticks first ai^pear October 24, and their number increaaes until October 28. Period 
al)out forty days. 

(5) Eggs one to three days old are xdaced iu glass dishes Sei)tember 20, 1890. 
You ng ticks present in abundance November 1. Period about forty-three days. 

(0) Eggs one to three days old are ])laced iu glass dishes September 23. 1880. 
Young ticks begin to appear November 1. Period about forty days. The eggs from 
experiments 4. 5, and 6 wore taken successively from the same adult ticks. The tem- 
perature of the laboratory at this time was 75^-80^ F. during the dav, but fell S^or 
10- at night. 
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(7) Eggs o»e to two days oW i»lao©<l in dishes October 6 and 9, reapectirely. The 
dishes vcre kept on shelves sereral feet above a steam lieater. On November 9 all 
eggs were found hatched out. Period about thirty days or less. 

(8) Eggs two to four days old placed in dishes October 9, 1890. Over steam regis- 
ter only a part of the time. A few youn^ ticks ai)pcared November 15. Hatching 
completed November ITi. Period about tliirty-eight to forty days. 

Fiom these recorded dates it will be seen how essential a high temper- 
ature is for the rapid development of the embryo in the egg. The 
irmod of development may vary from fifteen days to six or seven 
weeks, and may perliapa be prolonged still more by lower temperature. 
It is evident, however, tliat a e^^rtain temperature level exists below 
which no development takes place. In the i'xperiraents above described 
there was considerable daily fluctuation in the temperature, and hence 
they can be made to sliow only the general relation subsisting between 
heat and development To find the lowest tempcratm e at which devel- 
opment may go on would require thermostats in which a certain low 
temperature could be constantly maintained. It is probable that the 
shortest peiiod of incubation might be shortc^ned still more by i)lacing 
the eggs in continuous high temperatures. We have considered this 
matter more in detail, because of the intimate relation between the i>eriod 
of development of the young tick and the so-called '^period of incuba- 
tion" of Texas fever. 

There are some changes which the ova undergo during davelopnient 
which are visible to the naked eye. After a variable number of flays 
each ovum presents a white spot. Under the microscope this coitc- 
sponds to the position of the cloacal opening, and is nothing else than 
a mass of white powder comiK)sed of very minute spherical crystals. 
It is an excretory product (urates ?) of the young tick, the outlines of 
whose body and limbs are now visible through th^ shell under a low 
power of the microscope. The color of the egg itself becomes lighter, 
and of a more opaque, milky character. Towards the end of the period 
of development it assumes a peculiar metallic luster. These changes 
ate all caused by the changes going on within the shell. 

The minute six-legged ticks (Plate x, Fig. 3) after emerging from the 
shell are at first of a pale brownish, translucent, waxy color, which 
soon changes into an opaque brownish hue. They are about 0.07 mm. 
(.0208 inch) in length, includhig the mouth parts. They move actively 
about, carrying in their cloacal opening the chalky mass of urates ( ?) 
mentioned above. They collect along the edge between divsh and cover, 
and scatter as soon as the cover is removed. When confined for some 
time in the dish, this becomes soiled with a large number of white dots 
discharged by the ticks. 

These minute creatures are very tenacious of life when kept confined 
in glass dishes containing a little loam or some leaves. Young ticks 
hatched about the middle of December, 1890, were confined in the same 
glass dish in the laboratory during the winter. On May 1, 1891, four 
and a half months after hatching, they were still active. On May 19 
a few were still active ; some were inert, but not yet dead. Young ticks 
hatched about July 20, 1891, were still active August 29. The para- 
sitic habit of the tick is probably so complete that no growth and no 
further development takes place unless the larvfe gain access to cattle. 
Wlien they have once attached themselves to the host and begin to get 
nourishment in the form of blood their growth is assured. 

We have already referred to the larval and nymphal stage, so-called, 
as observed by Curtice. In his observations each stage occupied about 
a week, so that at the end of two weeks the female tick is sexually 
mature, prepared to become fertilized, swell up and drop off to lay her 
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eggs as the beginning of another generation. When young ticks 
hatched within a few days of one another arc placed on cattle they do 
not necessarily mature at the same time. The dropping off of ripe 
ticks may go on some days before the animal is completely jQreed. In 
general, the time required for the tick to mature and drop off is from 
twenty-one to twenty-three days. These figures are the result of nu- 
merous observations made in the experiment fields at the station. The 
date being known when the larvae were placed on the cattle, this period 
was easily determined. 

Tlie life history of the tick after it has attached itself to cattle is thus 
easily told. Taking two weeks for the tick to become sexually mature, 
the fertilization takes place as described by Curtice. An examination 
of the skin of cattle at this time shows each femide provided with a 
male. After fertilization the female enlarges very slowly until firom 
the nineteenth to the twenty-second day, when she swells up very rap- 
idly, a day or two producing great change in size. When the proper 
stage is reached she loosens her hold upon the skin and drops to the 
ground, where the laying of eggs begins in a few days. The length of 
time elapsing between successive generations of ticks may be tabu- 
lated approximately as follows: 

Days. 

From oviposition to the larval 8ta)»o (period of incubation) 20 to 45 

From larval to adplt state (parasitic stage) 21 to 23 

^ — — — — 

Ago of one generation 41 to 68 

It should be borne in mind that the young, after emerging from the 
eggy may i)erhaps live on the fields an indefinite length of time before 
they gain access to cattle. We have kept them alive for several 
months. How they would fare under the varying conditions of mois- 
ture and dryness and of a fluctuating temperature »we are unable to 
state, from lack of observation. Tliis free-living i)eriod must be added 
to the total given above to obtain a more accurate idea of the life of a 
single generation. Yet it is of little importance and without douht 
very brief, for when cattle are within accessible distance the young 
ticks soon find their way to their host. 

The problem how the tick passes the winter is an important one 
which needs special investigation. In the warmer climates ticks are 
found on cattle during the winter season, and hence the development 
from the egg goes on during the entire year. It is highly probable 
that in those regions where the temperature falls too low for the tick 
to live on cattle the species is carried through the winter in the ovum. 
The great vitality of the ova is illustrated in the following erperiment: 

A number of dishes containing eggs were placed in a cold storeroom 
in the attic of the Department building during November and Decem- 
ber, 1890, and January, 1891. The eggs were placed on the bottom of 
the dishes, which, otherwise empty, were covered witli glass covers. 
They were occasionally inspected in the course of the winter and early 
spring, but not thereafter until July 15, 1891. It was then found that 
in three out of nine dishes (one placed there in November, one in De- 
cember, and one in January) the embryos had developed and hatched 
at the approach of hot weather, but were now dead. The young ticks 
had left behind the little chalky masses of urates (?) over the inner 
surface of the dishes. In the other dishes the eggs were shriveled. 
Signs of development were absent. This shows that the ova lived 
through the winter under unfavorable conditions of moisture, since 
the air of the room was quite dry. The capacity of the tick to survive 
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occasionally the Avinter in regions north of its natural habitat was deui- 
onstated in an unexi)ected manner on the station grounds in 1891. 
In September of 1890 ticks hatched in the laboratory were placed on 
t^o cows in a piece of woodland belonging to the station, but some 
distance removed from it. These contracted the disease in due time. 
One died during the acute attack, the other succumbed after it. The 
ticks matured from this case, wintered over, probably, among the 
leaves under the tiees, and on September 1, 1891, one young animal in 
this inclosure was found with many ticks attached to it, and the exami- 
nation of the blood demonstrated Texas fever. The other animals in 
the inclosure were insusceptible Southern animals, kept over from 
previous years, but likewise infested with ticks. Since it is quite im- 
possible that any ticks could have been taken to this inclosure during 
the summer of 1891, the explanation given above is the only admissible 
one. The ticks did not reappear in 1892. 

Aside from the relation which the tick bears to Texas fever as the 
carrier of the microoganism of this disease, it is pertinent to inquire 
in this place what other injury this parasite might inflict on cattle. 
That it abstracts a certain quantity of blood during the later days of 
its parasitic existence is evident. The intestine is distended with a 
dark-red, tarry, viscid mass, from which an abundant crop of hsemin 
crystals may be obtained according to the well-known method of adding 
a crystal of common salt and some glacial acetic acid to some dried 
contents of the tick's body cavity on a glass slide and heating the lat- 
ter until bubbles of gas- are given off. These crystals show that there 
is much concentrated coloring matter of the blood corpuscles in the 
body of the tick. Yet it is doubtful whether in the aggregate very 
much bldbd is abstracted by the ticks, and the various cases under 
observation did not warrant the conclusion that any marked impression 
was made on the number of red corpuscles of insusceptible or recovered 
cases. 

The tick produces more or less inflammation of the true skin and sub- 
cutis where it is attached. Sections of skin examined under the micro- 
8coi)e show a very intense cell infiltration at the place of attachment, 
and for several millimeters around it. This infiltration is not noticed 
by the unaided eye. It is probable that it is due to the irritation caused 
by certain unknown secretions of the tick, which aid it in working its 
vay through the upper layers of the skin and in obtaining blood in an 
nncoagulated state from the blood vessels attacked by it. After hav- 
ing attached themselves, ticks are in communication with blood vessels, 
for in removing them a drop of blood oozes from the place of attach- 
ment. 

The young ticks attach themselves by preference to the more tender 
regions of the hide, such as the inner aspect of the thighs, the pubic 
region (escutcheon), and around and on the udder. When numerous 
they may attach themselves to the neck, the sides of the thorax, the 
ears, and even the back. In searching for them the regions first men- 
tioned must be thoroughly examined. It must also be borne in mind 
that when the disease appears the ticks are still quite small and may 
be overlooked. Even at the time of death only a small number may 
have passed beyond the second molt. The ticks still within the 
second skin are only 3.2 mm. (about one-eighth inch) long. Those just 
emerged are of the same length. The more active males of the same 
stage are only 2 mm. (one-twelfth inch) long. The largest ticks found 
on animals which die during the acute attack are not more than 5 to 8 
mm. (one-fifth to one-third inch) in length. When ready to drop off 
8152 16 
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from insusceptible or recovered cases, they axe about half an inch ^n% 
(12 mm. long, 7 mm. broad, and 4 mm. thick). 

In the foregoing it has been stated that the female tick remajng until 
matuiity upon the same animal to which it attached itself after emerg- 
ing from the egg. Each tick, in other words, ifi parasitic upon butoue 
animal. What becomes of the ticks not yet matured, which are at- 
tached to the skin of natives when the li^;ter succumb to Texas fever, 
we can not state definitely. It is certain that '^ey do not at once leave 
the dead body^ fo^ in the case of cattle which die early in the night the 
ticks are still found attached next morning. In the case of a e^ Isj&pt 
in a large refrigerator several were found attached forty-eight hours 
after death. If ticks are removed by the hand from the de^ body it 
will be found that the males as well as those females which kave passed 
through the second molt move about with some show of activity, while 
those individuals which have not yet cast off the molted skin are mo- 
tionless. Taking these facts into consideration, we must regard tlie 
mov^nent of ticks from one animal to another as an unnatoral process 
which, so far as we know, may take place, but which from general ob- 
servation does not appear to be of much imiwrtance. Still, it is never- 
tiieless desirable that experiments be made to determine positively 
whether ticks may be transplanted after the last molt, and whether at 
this advanced stage in their life histe.y they are still capable of pro- 
ducing Texas fever. 

Paquin states (^, p. 45) that full-grown ticks contain the "bacteria" 
erf Texas fever, in order to see whether ticks contain bacteria, aad 
what kind, the following inoculation experiments were made: 

(1) Julff 7 J 1890. — A largo North Carolina tick was takeu and its back gcorclied 
through with a red hot platinum Bpatula, thufl exposing the body cavity. A loop of 
the black tarry contents transferred to peptone bouillon. A coccus, arranged in tbe 
form of tetradH, produces a faint cloudiness and a deposit in the inoculat^ tube. 

^2) A second tick from the same source treated in the same way. The culture con- 
tains a coccus of the same form. 

(3) July 10 y 1890. — From a large tick from Texas cattle a pei>tone bouiDon tube in- 
oculated. Remains sterile. 

(4) Another large Texas tick used. The resulting peptone bouillon culture con- 
tains a flocculent growth of large bacilli in chains. 

(5) July 18 f 1800. — An agar tube inoculated from a large tick, as before. Remauw 
permanently sterile. 

(6) Another agaf tube inoculated from another tick. A considerable number of 
small colonies develop, having an opaque center and translucent periphery. They 
are made up of short bacilli. 

(7) A peptone bouillon tube inoculated from a large tick becomes clouded with 
hu'ge motile spore-bearing bacilli. 

These experiments show that the tick may harbor a variety of bac- 
teria or none at alL 

FIELD KXPEBIMENTS TO DETERMmE THE PRECISE RELATION BE- 
TWEEN THE CATTLE TICK AND TEXAS FEVER. 

Tliese experiments were begun in the summer of 1889, and have been 
continued up to the present They have been carried on in three dif- 
ferent directions : 

(1) Ticks were carefully picked from Southern animals, so that none 
could mature and infect the ground. The object of this group of ex- 
periments was to find out if the disease could be conveyed from South- 
em to Northern stock on the same inclosure without the intervention 
of ticks. 

(2) Fields were infected by matured ticks and susceptible cattle 
placed on them to determine whether Texas fever could be produced 
without the presence of Southern cattle. 
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(3) Siwceptible Northern cattle were infocteil by placing on tliem 
youni? ticks hatched artificially, i, c, in closed di&hes iu the laboratory. 

These three lines were not followed simultaneously, because, for iu- 
stauee, the fact that the disease can be produced by placijig young ticks 
on cattle was discovered in 1890, and hence only tried then and there- 
after. In giving the details of the various experiments we shall adhere 
not to the classification ^ven above, but rather to the chronological 
order in which the experiments were performed. This is necessary in 
order to describe successively the experiments of the same year, which 
were more or less connected with one another, and also to show the 
process by which the various fiicts concerning the cattle tick came to 
our knowledge. 

The disease was introduced into one field each year by North Caro- 
Una cattle brought here for this purpose. In 1890 a field was infected 
by cattle from Texas. 

The field experiments were all conducted on the experiment station of 
the Bureau of Animal Industry, within hidf a mile of the limits of the 
city of Washington. The arrangement of the various experimental 
fields is shown for each year on a plat of the station grounds. The 
isolated condition of the field in use in any given season may be seen 
by an inspection of these plats. They are cither separated from one 
another by apiece of ground remaining permanently free from infection, 
or by a lane or by a strip of ground purposely fenced off between them. 
So two fields in use are thus separated merely by a fence. In every 
case, with the exception to be noted, a strip of ground intervenes which 
is at least 36 feet wide, A small brook passes through -a portion of the 
grounds, as is shown in the various plats, and the space between the 
fields along this brook is about 20 feet wide. 

EXPERniENTS OF 1889 (FIRST SERIES). 

To carry on the experiments in the early part of the season of 1889, 
seven head of cattle were collected in Craven County, N. C, which is 
a portion of the permanently infected territory. On June 25 they were 
shipped by steamer from New Berne, N. C, and they arrived at the 
station near Washington June 27. They had thus been two days on 
the way. These animals were rather thin and a hirge number of cattle 
ticks {Boophiliis hovis) in various stages of develoi)ment were attached 
to them. Only a few were full grown. 

Experiment 1 {exposure to Southern cattle with tielcs). — Of these seven 
head four were placed in field I (see Fig. 4) on the day of arrival, 
June 27. The field contains about nine-sixteenths of an acre. The 
soil is a dry, gravelly loam. A small stream passes through it, from 
which the cattle obtain their drinking water. 

The history of the native cattle placed in this field may be briefly 
summarized. 

(a) North Carolina cattle with ticks : 

No. 12, placed in this field June 27, removed August 17. 
No. 40, 'placed in this field June 27, removed August 17. 
No. 42, placed in this field June 27, removed August 17. 
No. 45, placed in this field Juno 27, removed August 17. 

(b) Native cattle: 

June 27. — No. 7 (cow, 6 years) placed in this field. Dead* August 23. 
Junt £7. — No. 8 (cow, 1^ years) placed in this field. Killed t August 27. 



* Unless oChcrwise stated tl^e cause of sickuess and death is Texas, fever, 
t With one exception (No. 163) aU native animals reported killed in this report 
were in a dying condition at the time. 
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June j?7.— No. 75 (calf of No. 8, 4 months) placed in this field. Roeovered. 
June ;?7.-^No. 9 (bull, 1^ years) placed in this field. Died Angnst 31. 
June ;?7.— No. 10 (calf of No. 7, 4 months) placed in this field. Died August 31. 
June f7.— No. 11 (calf of No 7, 4 months) pilaced in this field. Killed Sept. 10. 
August 20, — No. 46 (heifer, If years) placed in this field. Killed September 10. 
August 24, — ^No. 43 (steer, 3 years) placed in this field. Dead September 13. 
August 24. — No. 44 (steer, 4 years) placed in this field. Dead September 17. 
September 6, — No. 53 (heifer, 1| years) placed in this field. Recovered. 
September 6. — No. 54 (heifer, 2 years) placed in this field. Killed September 20. 
Sq^tember 14, — No. 57 (cow, 9 years) placed in this field. No result. 
September SO. — ^No. 70 (steer, 2\ years) placed in this field. Died October 19. 
October* 19, — No. 71 (h«ifer, 3J years) placed in this field. Probably no disease 
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Fio. 4.— Field inclosurcs for 18S3 (scale, \ inch - 33 feet). 

a, dwelling liotisc; -6, station laboratory; c, borso Htablo; cf, oow stable; «, brooding pens; /, too' 
house; g, slied in field. 

The disease in this field was designed to furnish material for general 
investigation as well as to serve as a control for experiment 2 below. 
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It illustrates admirably a number of important characters of this 
remarkable disease and demonstrates once again the frequently observed 
fact that cattle, to all appearances healthy, may become the cause of 
an extensive fatal disease when transferred in the warmer seasons of 
the year from a certain permanently infected area to territories north 
of this area. 

The first high morning temperature appeared August 15, or thirty- 
nine days after the native and Southern cattle were placed on this field 
together. The first death occurred August 23, or forty-seven days 
after this same date. In other words, the cattle exjwsed at this time 
died not less than forty-seven days after the beginning of the exposure. 
After a certain time, however, death follows more speedily after expos- 
ure, as may be seen when we consult those cases exposed August 20 
and thereafter, for which this period was only fourteen to twenty-three 
days. The field remained infected so as to cause death as late as Octo- 
ber 19. The later the exposure the less likely is the disease to end 
fatally. 

Omitting the last case, 'No. 71, as having been exposed too late, we 
have ten deaths from thirteen cases exposed, or 76.8 jier cent. It should 
be noted that, although the Southern cattle were removed from the 
field August 17, the infection on the field remained unimpaired. 

Experiment 2 -{exposure to Soutliern cattle without tides). — For this 
experiment, field II was selected (see Fig. 4). The soil is the same as 
that in field I, but there is no running or standing, water in it. It con- 
tains one- third of an acre. 

This experiment differed from the first in that the ticlcs were carefully 
picked from the three Hforth Carolina cattle left after stocking field 1. 
The picking was done by hand. On July C and 17 the cattle were 
again carefully inspected, and any ticks which had thus far escaped 
attention were carefully removed. On July 23 no more ticks could be 
detected. In this way it was expected that no ticks would mature and 
infect the field. The following cattle were placed in this field June 27, 



[a) North Carolina cattle without ticks, ]S^os. 2^^ 29, and 30. 

(h) Kative cattle : Ko. 61 (cow, 3 years) ; No. 52 (calf of No. 51, 4 
months); No. 53 (heifer, IJ years); No. 54 (heifer, 2 years). 

On September 6,^ no ticks and no disease having appeared in this 
field, Nos. 53 and 54 were transferred to field I. Their fui*ther history 
is given under experiment 1. It would have been more satisfiictory to 
have left these animals on this field until the close of the season of 1889. 
But the evidence is decidedly in favor of the assumption that there was 
no infection of these animals when they were transferred to the infected 
field. This evidence is twofold: (1) The three adult animals and one 
calf in control field I were dead by August 31, and the remaining calf 
was killed in a dying condition September 10. Hence all five animals 
exposed at the same time in the field containing ticks were either dead 
or very sick on the date of the removal of these two to field I. They 
ou the other hand were at this time to all appearances healthy. (2) 
One transferred case (No. 54) was dying of an acute attack September 
20, as the autopsy notes and microscopical observations demonstrate. 
If this animal had been affected September 6, at the time of transfer, 
the blood corpuscles would have shown later on enlarged and stained 
forms (macrocytes) always associated with prolonged disease. No. 53 
first showed external signs of disease in the last week of September, 
at which time it lost much flesh and was very weak. In October it 
was passing through a mild or secondary attack. Both transferred 
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animals, therefore, must be regarded as having contracted Texas fever 
after September 6, on field I. The same arguments apply to Nos. 51 
and 52 wliich were reexposed later on in the season (experiment 4). 

EXPERLMEXTS OF 1889 (SFXOXD SERIES). 

In September of 1889 a second series of experiments were carried on 
in order to repeat the observations on the relation of ticks to Texa« 
fever. Nine head of cattle were collected in Craven County, N. C. 
Three were taken from each of three farms located several miles from 
New Berne, and in opposite directions from that city. The three cattle 
from one farm were shipped from New Berne September 10, and reached 
the station September 14. The remaining six were shipped September 
12, and arrived September 15. The three of the lot to arrive first were 
placed in their respective fields a day earlier than the remaining six. 
All cattle were well loaded with cattle ticks, many of which were nearly 
matured. 

Experiment 3 (exposure to Southern cattle tcith ticks). — For this ex- 
periment field III was chosen (see Fig. 4). It resembled field I in 
having a running stream and contained about three-eighths of an acre. 
It was separated from field I by a lane 36 feet wide. The exi)eriment 
was designed as a control to the others below, and in order to insure 
the same conditions in every respect one of each of the three lot« of 
cattle was placed in it. The following animals were in this field: 

(a) North Carolina cattle with ticks: 

No. 113, placed in field III September 14. 
No. 60, placed in field HI September 15. 
No. 62, placed iu field III September 15. 

(b) Native cattle: 

No. 35 (heifer, 2 years), placed iu field III September 14. 
No. 47 (cow, 3^ years), placed in field III September 14. 
No. 49 (heifer, 3 years), placed iu field III September 14. 

Of these three natives only No. 47 passed through a severe attack of 
the disease, as the notes in the ease demonstrate. The season was 
somewhat too far advanced when the exposure began, and of the new- 
generation of ticks only very few api)eared on the native cattle after- 
ward. 

Experiment 4 {exposure to Southern cattle tcith tieks). — This experi- 
ment is the counterpart of experiment 3, excepting that it was con- 
dncted in field II, which is without running water. Field II, moreover, 
was occupied by Southern cattle without ticks in July and August, aa 
will be seen by referring to exi)eriment 2. From this experiment there 
remained in the field natives Nos. 51 and 52. On September 14 and 15, 
three North Carolina animals, one from each of the three lots, were 
placed in this field, and one native, No. 56, was added September 14. 
There were, therefore, in this field on September 15 — 

(a) North Carolina cattle with ticks, Nos. 32, 61, and 67. 

(h) Native cattle: 

No. 51 (from experiment 2). Passed fhrou^jjh the diseaBo and reeovered. 
No. 52 (from experiment 2). Passed through the disease and recovered. 
No. 56 (steer, 2^ years). Probably not affected. 

On October 9, ticks had almost entirely disappeared from the South- 
ern cattle, and very few young ticks subsequently ap{>eared on the 
natives. 

Experiment 5 {exposure to Southern cattle without ticks). — Forthi« 
experiment field IV was chosen (see Pig. 4). It covers about three- 
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eighths of an acre, is situated above field III, and separated from it by 
a lane 36 feet wide. The stream passes through it on the east. Tliree 
Southern cows, one from each lot. were plac^ in this field after the 
ticks had been carefully picked ofl^ so far as they could be seen. In 
this field there were the following animals: 
(a) North Carolina cattle without ticks: 

Nos. 55, 59, and 63, the first put on the field September 14, the others Septem- 

I ber 15. 

[ (b) Native cattle: 

No. 41 (heifer, 4 years), placed in this field September 14. 

No. 50 (cow, 3 years), placed in this field Sejptember 14. 

No. 97 (calf of No. 50, 2 months old), placed in this field September 14. 

No. 66 (heifer, li years), placed in this field September 14. 

The Southern cows were reexamined September 18, 26, October 1 and 

9, and some remaining ticks removed. On October 9 only two or three 
were found. Up to November 27 no ticks were detected on the native 
cattle, and no symptoms of disease were noticed. 

Experiment 6 {exposure to cattle ticlcs only). — ^This experiment was 
carried on in field V, an inclosure consisting of about three-eighths of 
an acre. The soil is a heavy clay loam, and contains neither running 
nor standing water. On September 13 several thousand, mostly ftiU- 
grown ticks, were scattered over the ground in this field. These ticks 
had been collected from cattle near New Berne, N. C, September 9 and 

10. There were placed in this field, September 14, four natives : 

No. 48 (cow, 2\ years). 
No. 83 (calf of No. 48, 2 months). 
No. 64 (steer, 2^ years). 
I No. 65 (heifer, 2^ years). 

Of these, Nos. 48, 64, and 65 contracted Texas fever. No.* 83 was. 
i not examined as to its blood, but it showed no external symptoms of 

disease. No. 48 was killed in a dying condition, October 21. The 
autopsy, as well as the examination of the blood before death, demon- 
strated Texas fever. Nos. 64 and 65 recovered. 

SUMMARY OF THE EXPERIMENTH FOR 1889. 

The first series (Nos. 1 and 2) go far toward demonstrating that a 
field must be infected with ticks before Texas fever can appear among 
natives. The second series confirms the first as far as it goes. The 
advanced season gave rise only to what has been called the mild or 
autumnal type of the disease, characterized by the presence in the 
blood corpuscles of the i>eripheral eoccus-like stage of the Texas-fever 
parasite. If we bring together the results of the four experiments we 
find that in the field containing the ticks only, and in which Southern 
cattle at no time entered, all three exposed adult natives took the dis- 
ease. In the field containing Southern cattle from which the ticks had 
been picked no disease appeared. Finally, in the two fields which 
contained Southern cattle and ticks together three out of six natives 
became diseased. In these exi>eriment8 the great importance of the 
method of blood examinations as described in the first part of this vol- 
ume is plain. To rely solely upon external symptoms in mild attacks is 
out of the question. The counting of the red corpuscles, the changes 
going on in the latter, and the presence of the Texas-fever parasite as 
determined by microscopical examination are indispensable in deter- 
mining whether Texas fever is present or not. 
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Experiments of 1890. 

The experiments of this year were chiefly occupied with the relation 
of ticks to Texas fever. The experiments of last year were repeated, 
and in addition ticks weje hatched artificially and placed on cattle 
with the result that Texas fever appeared in every case (experiments 
12 and 13). Southern cattle were obtained as before from North Caro- 
lina (Experiment 9) and also from Texas (Experiment 8). 




Fio. 5.— Field inclosurea for 1890 (scale i inch=33 feet). For an explanation of the lottoi^ see Fig. 4- 



Experiment 7 (to ascertain whether the infection of 1889 survived the 
winter). — For this purpose fields I and III of 1889 were thrown to- 
gether by removing the intervening fences and the whole designated 
field I (see Fig. 5). The little stream was likewise fenced off in July to 
prevent any infection from field YI reaching it. A number of animals 
were pastured on this field. 
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May jSe, JS90.—'So. 74 (lieifer, 2 years). Transferred to field II September 25. 
May S6y lS90,—'No, 91 (heifer. 3 years). Transferred to field.VI October 1. 
July 4 J 1S90. — (Stream fenced on, as field VI is now used for tlie first time.) 
JulyO, ISSO.-'^o, 130 (cow, 5 years). 
August 25, i55^.— No. 97 (bull, 1 year). 

Daring tlie summer no ticks appeared in this field, so that it was 
evident that they had not survived the winter. No disease appeared 
in any ^f the animals exposed. 

Experiment 8 (to ascertain whetJier the disease introduced by Texas 
and that introduced by North Carolina cattle are the same). — Four heifers 
were removed from their pasture near Houston, Tex., June 30, and sent 
by express to tlie station, where they arrived July 4. Hence, they were 
but four days off the Southern pasture before they were placed in field 
II (see Fig. 5). The heifers were in rather poor condition and all well 
supplied with cattle ticks of all stages. The field corresponded with 
field II, of 1880, but it was slightly enlarged so a« to include about ^^ 
of an acre. The field thus contained — 

(a) Texjis cattle with ticks: 

No. 124 (heffer, 2 years). 
No. 125 (heifer, 3 years). 
No. 126 (heifer, 4 years). 
No. 127 (heifer, 5 years). All placed in field II, July 4. 

(b) The native cattle were exposed in the following order: 

July 4. — ^No. 128 (cow, 12 to 14 years). Dies September 1. 
July 5.— No. 80 (cow, 7 years). KiUed Aucust 28. 
July 6, — ^No. 82 (calf^ 5 months). Diseased, but recovered. 
July 5. — No. 167 (heifer, 1 year). Diseased, but recovered. 
July 5.— No. 129 (heifer, 2 years). Dies August 29. 
August SO^ — No. 139 (cow, 6 years). Dead September 13. 
September j^J.— No. 74 (heifer from field I). Dies October 16. 
September ;^5.— No. 62 (N. C. heifer of 1889). Exposure negative. 

As regards the cattle ticks, the following observations were made: 
On July 30, only a few adults were still attached to the Texas cattle, 
the rest having disappeared. On October 20, only very few young 
ticks were still found on the surviving cattle, and eight days later they 
had all disappeared. 

Any differences between the disease in this and the Xorth Carolina 
fields could not be found. 

Experiment 9 (exposure to North Carolina cattle with ticlcs, Oen- 
cral control field for 1890). — Field YI was chosen for this purpose. It 
covers IJ acres, and is fenced off from the stream.' Between it and 
the other fields (I, IV) is a strip of land containing the stream bed. 
To carry on the various experiments of the year, and to infect this field, 
cattle were taken from Korth Carolina fields as in 1889, The cattle 
were collected July 1, shipped by steamer from New Berne, N. C, July 
2, and received at the station Jiily 4. Of those received, the following 
were placed in field VI on July 4. 

No. 114 (heifer, 2 years), from North Carolina; farm 1. 

No. 112 ?old cow), from North Carolina: farm 4. 

No. 120 (cow, 7 years), from North Caroliua; farm 2. 

No. 119 (calf of*No. 120, 3 months), from North Carolina; farm 4. 

No. 121 (cow, 3 years), from North Carolina; farm 4. 

No. 122 (heifer, 2 years), from North Carolina ; farm 3. 

These Southern animals were in fair condition, excepting Ko. 112, 
which was very thin and weak. All excepting No. 114 were well sup- 
plied with cattle ticks. 
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The following Northern animals were placed in field YI: 

JuJif 4.— So. 49 (cow, 4 years), exposed in 1889, but probably not affected at 

tbat time. 
July ^.— No. 85 (calf of No. 49, 3 months). 

July 4. — No. 50 (cow, 4 years), in field IV in 1889, but not affected. 
July 4.— No. 57 (cow, 10 years), exposed in field I in 1889, bnt probably not 

affected. 
July 4, —So. 79 (calf of No. 50, 3 months). 

July 4. — \o. 66 (heifer, 2 years), exposed in field IV in 1889, bnt not affected. 
July 4. — No. 69 (cow, 3 years). 
July 4.So. 100 (calf of No. 69, 2 months). 
July 4, — No 95 (cow, 4 years). 
July 4.— So. 93 (calf of No. 95, 1^ months). 
August IS. — No. 71 (heifer, 4| years), transferred from field I. 
August 75.— No. 134 (heifer, 2 years). 
Atujust^o. — No. 90 (bull, 1 year). 
Septeniher S.—So. 56 (steer, 3i years), exjKJsed in field II in September, 1889, 

but probably not affected. 

These various animals (excepting ITos. 49,56, and 57) maybe re- 
garded as unexposed natives, although some of them had been used 
the year previous and early in this season in fields presumably free from 
infection. The result of the exposure may be tabulated as follows: 

No. 49 has a severe attack but recovers. 

No. i<r> has a mild attack. 

No. 50 dies September 6, sixty-four days after the beginning of the exposure. 

No. .57 is not affected. 

No. 79 has a very mild attack and recovers. 

No. 66 dead September 1, fifty -nine days after the beginning of the exposure. 

No. (>9 die* September 3, sixty-one days after the beginning of the exposure. 

No. 100 lias a mild attack, but succumbs in Decomber. 

No. 95 killed in dying condition, August 25, fifty-two days after exposure. 

No. 93 has a mild attack. 

No. 71 dead September 6, twenty-four days after beginning of exposure. 

No. 134 killed in dying condition August 28, fifteen days after exposure. 

No. 90 dies September 16, twenty-two days after exposure. 

No. 56 has a prolonged but mild attack and recovers. 

It will be seen from this table that all animals exposed in midsummer 
(July and August) died or were killed in a dying condition, excepting 
the calves. These were all affected; one died late in the fall and one 
was killed, but in every case the attack was mild. The mortality among 
those over 1 year old was 80 i>er cent It will be noticed also that ani- 
mals exi>oscd in August died with those exposed a month earlier. Those 
exposed on July 4, when the field was first infected, died from fiftj^-two 
to sixty-four days thereafter. Those exposed in August died in fifteen 
to twenty-four days after tlie first day of exposure.* 

On July 30 only a few full-grown ticks were left on the Southern stock. 
August 13, two weeks later, young ticks had api)eared on all the cattle, 
native and Southern alike. August 25 some of these had become full 
grown. In the middle of October only a few young ticks could be seen, 
and by the end of the month they had practically disappeared. 

Expirlment 10 {exposure to cattle tieks only.) — Field VIII was used 
in this experiment. (See Fig. G.) It is afenced off iportion of apiece of 
ground situated about one-fourth mile north of the station grounds upon 
which the experiments thus far recorded were carried on. This par- 
ticular field covers about 1| acres, and is separated from the adjoining 
fields VII and IX by strips of ground as shown in the plat. The ground 

*In this field there were ])laced dnrin^ the summer some nniinalHwhich had passed 
through one attack of the disease, and some Southern animals kept on the station 
^from the year xjrevious. These cases will be reviewed under another subject. 
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is covered largely with trees (oak and chestnut) and may be regarded 
as sparsely wooded. It slopes toward field VII at an an^jle of 20o_30o. 
On July 4 about 4,000 matured and 1,000 half grown ticks were scat- 
tered over the ground in this inclosure. The ticks had been collected 
between June 2S and July 2, about ijs^ew Berne, X. C, and placed in a 



?/orth Carolina Cattle wUhout IUKaS. 



Fio. 6.— Sapplementary inclosures for 1890 (scale \ inch — 33 feet). 

large can containing grass from the Washington station. At the time 
they were scattered over the field many had already laid a portion of 
their eggs. 
In this field were placed the following native cattle: 

J«/^ ^.— No. 76 (heifer, 1 year). 

Jh\^ ^.— No. 102 (cow, 6 years). No. 102* (calf of No. 102, born on this field 

September 1). 
Jit/y ^.— No. 105 (heifer. 2 years). 

Angust 21. — No. 47 (cow, 4i vcai*s, recovered case of 1889). 
August «7.— No. 135 (heifer, 2 years). 
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Tlie result of the exposure is briefly as follows: 

No. 76 killed in dying condition August 18. ' 

No. 102 very sick with Texas fever, out recovered. 

No. 102a died of Tex«a8 fever thirteen days after birth. 

No. 105* verv sick, but recovered. 

No. 47* died September 12. 

No. 135* very sick, but recovered. 

Of tlie six cases exposed to the ticks only, all were unmistakably 
affected with Texas fever, as the notes recorded show. Three died and 
the autopsy confirmed the diagnosis. The reason why the mortality 
was not so high here as in the preceding experiment is probably to be 
sought for in the fact that under natural conditions the young ticks ap- 
pear more successively, and cause a more prolonged infection, while ia 
this exi)eriment they probably appeared nearly ^1 at the same time. 

The young ticks were seen in this field August 8, and on August 23 
full-grown specimens were found on No. 102. 

Experiment 11 {exposure to Southern cattle without ticks). — ^This ex- 
periment was conducted on field VII, adjoining the field of the preced- 
ing experiment. (See Fig. 6.) It covers about IJ acres, and contains 
both running and standing water from a spring. It is not wooded. 
The following Southern cattle brought from Korth Carolina (with thase 
placed in field VI of this year) were put into this inclosure after all 
ticks that could be found were carefully removed: 

July 4, — No. 115 (cow, 6 years) from farm 4. 
July 4. — No. 116 (heifer, 2 years J from farm 2. 
' July 4 — No. 117 (heifer, 2 years) from farm 3. 
July 4. — No. 118 (cow, 10 years) from farm 4. 
July 4. — No. 123 (heifer, 3 years) from farm 1. 

Into this inclosure were placed on the same day the following native 
cattle: No. 103 (heifer, 3 years) 5 No. 106 (heifer, 2 years); No. 108 
(heifer, 2 years). 

The Southern cattle were reexamined three times a week between 
July T* and July 28, to remove any ticks which on aecount of their 
small size had escaped detection. On a final examination July 30 no 
more could be found. 

Nevertheless, on August 15, a few young ticks were found on the na- 
tives, and three days later a large number had attached themselves. 
The outcome was tbe death of the three natives. No. 103 died August 
28; No. 100 died September 6; No. 108 died September 9. 

The experiment had thus failed in so far as ticks had not been kept 
out of the field. Although it is not to be denied that some may have 
escaped attention and fallen to the ground, yet it is highly probable 
that most if not all the ticks or their eggn were washed in from the ad- 
joining field VlII, Avhich is considerably higher and slopes toward VII. 
There had been exceptionally he^ivy showers August 1 and August 
8, which had carried much soil, and even stones as large as a fist, into 
this field. At all events, this difficulty might have been avoided by 
reversing the location of the two experiments and placing the animals 
free from ticks on the higher ground. 

Experiment 12 (production of Texas fever by placing on native cattle 
young ticks artificially hatched in the laboratory), — Hitherto we had 
supposed that the cattle tick acts as a carrier of the disease between 
the Southern cattle and the soil of the Northern pastures. It was 
believed that the tick obtained the parasite from the blood of its host, 

* These cases were transferred subsequently to an uninfected field in order to de- 
termine Avlietlier they could communicate the disease to other natives. 
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and in its dissolution on the pasture a certain resistant spore form 
was set jfree, which produced the disease when taken in with the food. 
TLe feeding of oue animal (No. 145) for some time with grass from field 
VI, the most abundantly infected of all, without any appearance of dis- 
ease made this hypothesis untenable, but even before this feeding ex- 
periment was undertaken other facts were noticed which militated 
against this hyi)othesis, and which proved that the young tick calls 
fortli the disease. In the first place, animals ex^wscd when the field 
was first infected did not die until fifty to sixty days after the begin- 
ning of the exposure, while those exposed thirty or more days later on 
the same ground died in fifteen to twenty-five days thereafter. In the 
second place, all animals which succumbed had young ticks on them. 
In other words, the appearance of the disease was in some manner as- 
sociated with the appearance of the new generation of ticks. Even 
with this fact fairly well determined, the true explanation that the 
young ticks were directly responsible for the disease seemed too far- 
fetched to deserve attention until it was demonstrated in the following 
manner. A yearling heifer had been placed in a box stall and a num- 
ber of young ticks^ hatched artificially in glass dishes, had been placed 
on this animal at mtervals, beginning August 14, in order to determine 
whether ticks in the capacity of blood-sucking parasites made any im; 
pression on the number of blood corpuscles. It was found by a period- 
ical estimation of the number of red corpuscles that after a certain 
time this number fell so quickly and so markedly as to be wholly in- 
commensurate with the small amount of blood abstracted by the ticks. 
At the same time other symptoms of Texas fever appeared and the 
parasite was detected in the blood. 

The experiment was repeated on several other animals as soon as 
young ticks could be obtained. • 

No. 140 (heifer, 2 years old) kept in a box stall on a neighboring farm. The 
yonng ticks 3 to 4 days old were placed on it September 9. It was found dead Octo- 
ber 2. Both blood examination during life and the autopsy demonstrated Texas 
fever. 

No. 137 (heifer, 1 year old) was placed in field X, a wooded lot to which no in- 
fected cattle had been admitted, and on September 9 young ticks were placed on it. 
It passed through a severe attack of Texas fever and was killed in a dying condi- 
tion November 6. 

No. 144 (cow, 8 years old) was also kept in field X. The young ticks were placed 
on it September 17 and it was found dead October 3. In this case also the nature of 
the disease was beyond question. 

Experiment 13 {production of Texas fever in the winter season hy 
placing yonng ticks on cattle Icept in an artificially heated stable), — The 
result of exi)eriment 12 was so important that it was deemed best to 
repeat it in an artificially heated stable, as the season was too far 
advanced for ticks to thrive in the open air. The stable was warmed 
by means of a coal stove. The temperature fluctuated between 65^ and 
80^ F. 
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The following animals were exposed and infected with young ticks: 



No. 



143 
145 



149 
117> 



130 
152 



Age, etc. 



Heiier, li yeaiTs... 
...do .* 



...do 

Southem heif«r, 2 

yeara. 
Cow,2yoar8 



Cow,4i50ftrB. 



Placed in 
•table. 



Oct. 27, 18»0 
...do 



...do 

Kov. 19, 1890 

Bee. 12,1890 
— .do 



iBfectiau iritb ^, 
ticks. 



Oct. 2g-Nov. 8 
Nov. 21-Dec 3 



Oct. 2R-Kov.21 
Nov.21-I)ec. 3 



l>eo.l3-Dec 29 
....do 



Namber of mf ectioBs . 



Sesnlt. 



2 (290-300 each time). 
7 (290-399 sack time). 



6 (15 each time) 

7 (200-aOO each timet). 

(209-990 ettBh time). 
9<29(^-d00eaGlitiin&). 



Sli^t if any effect. 
Tr^onged cMcof leut 

fever. Beoorcred 

Mar. 18, 1892. 
Sii^ai, if any effect 
Do. 

Marked case i^ Ttsn 

fever. Hccovered 

Feb. IB, 189L 
Mild case of Texas 

fever. Kecovered 

Jan. 20, 1891. 



^n staU with No. 145. 

The young 4i<^" placed on Koa. 117, 143, 145, and 149 were deaoended from adults picked from dis- 
eased natives (Nos. 137. 138. and 140). Those placed on Nos. 130 and 152 were deacended from adnhs 
received directly from Korlh CTorolina. 

Tills eiiMJiiment demonstrates that Texas fever maybe pspodueed a4 
any Beas<m of the year if the conditions are fairly &yoiable ; if^ in otiiear 
words, the temperatnre of the air is sufficiently elevated to permit tbe 
cattle tick to carry <m its parasitic existence. Of five presamably sus- 
ceptible animals infected with ticks three showed well-mai^ed symp- 
toms of Texas fever, aaid the remaining two reacted with a high tem- 
perature for a few days. In these latter cases there may have beea a 
reduction in the number of red corpuscles also, but we ca^i not regard 
such reduction demonstrated until the number falls bdow 5,000,€00. 

In these cases the high temperature api>eared gen«^y in fifteen 
days after the first lot of young tk'ks had been jwit on the animal. In 
l!so. 145 the period of marked destruction of red corpuscles was associ- 
ated with high feva:. 

This experiment does not definitely prove that the progeny of ticks 
collected from susceptible Korthern animals which have passed through 
the disease may produce as severe an attack as those descended fix*m 
ticks picked directly from Southern animals. The positive result in 
Ko. 115, infected with ^'Northern" ticks, is vitiated by the fact that 
this animal was in the same stall with a Southem cow, Ko. 117. The 
severe secondary attack appeared in Ko. 145 in the middle of Jaaiuary. 
This would allow time for the ticks to matui^e on Ko. 117, and the next 
generation to attack N"o. 145. Hence No. 145 may actually have re- 
ceived the severe secondary infection from ^'Southern'' ticks, in so far 
as they were descended from those matured on No. 117. This inter- 
pretation may be wrong and the secondary infection in No. 145 may 
have been a true relapse resulting from tbe primary infectioii with 
"Northern^ ticks. The experiment as it stands, however, can only be 
interpreted as showing that ticks produce well-marked disease in 
artificiaHy-heated stables in winter, and the other question, whether 
'^ Northern " ticks may do this, must be left open. 

SUMMARY OF THK EXPERIMENTS OF 1890. 

Tlie discovery of 1889 that ticks alone are sufficient to infect a field 
was confirmed this year. The experiment designed to test the theory 
that Southern cattle are infectious only through the ticks they carry 
failed this year, for the field became infected with ticks after all. 
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liastly, the demonstration of the important fact that tlie infection is 
conveyed by the yoiiHg tick, and is probably intioduced by it into the 
blood, was a very great stride in advance in our understanding of the 
external characters of the infection. 

In field IX (see Fig. 6) several natives were exposed to North Caro- 
lina soil without becoming diseased. 

On the station grounds field V (see Fig. 5) was infected with the blood 
and spleen pulp of cattle which had succumbed to Texas fever. The 
exposetl natives did not become infect<?d. 

In field IV (see Fig. 6) during this same year a number of sick natives 
were brought together and some healthy natives added. The latter had 
a mild attack late in the season, only detected by the microscopic exami- 
nation of the blood. 

Tlieso three experiments will be fully discussed farther on, and we 
simply refer to them here to show that the animals not exposed under 
certahi conditions did not become infected, although pastured not far 
fiom Texas-fever cases during the summer. 

Experiments of 1831. 

The arrangement of the fields for this year and the uses to which 
they wCT-e put are indicated on the accompanying plat. A tract of land 
adjoining the station grounds on the north was added to the territory 
in use. On this tract were situated a dwelling house and a number of 
unused Bheds. For the purpose of carrying on the various experiments, 
cattle were collected near New Berne, N. C., as in previous years, and 
shipped by steamer from New Berne, June 30, They arrived at the 
station July 2, havii\g been but two days on the way. 

Erperiment 14 {exposure to Korth Carolina cattle with ticks). — The 
general control experiment of producing the disease in the natural way 
was conducted, as before, by exposing natives to Southern animals on 
the same field. For this purpose inclosure VI was again selected (see 
Fig. 7). In this experiment not only unexposed natives but also recov- 
ered natives were reexposed to test any acquired immunity. Similarly 
Southern animals, kept for one or two years on the station, were reex- 
posed to determine any loss of immunity. These collateral experiments 
will be discussed in dealing with these subjects. In this place we sim- 
ply summarize the results of the exposure of fresh natives. 

The animals placed in this field comprised the following: 

(a) North Carolina cattle:* 

July 2, — No. 172 (co\r, 6 years), from farm No. 6. 
July 2. — No. 174 (cow, 3 years), from farm No. 5. 
July 2. — No. 177 (cow, 5 years), from farm No. 3. 
July f . — No. 178 (cow, 4 years), from farm No. 2. 

(ft) Natives. 

July 2. — ^No. 104 (cow, 4 years). Very sick; recovered. 

July 2, — No. 159 (heifer, 2 years). Not very sick; recovered. 

July 2. — No. 163 (cow, 6 years). Very sick; killed August 25. 

September 1, — No. 169 (cow, 8 years). Died September 14. 

September 1. — No. 181 (cow, 2\ years). Killed m dying condition September 19. 

September 15. — No. 184 (heifer, 2 years). Died October 2. 

September 21. — No. 160 (cow, 2\ years). Prolonged attack ; recovered. 

Septemhei'Sl.—So. 187 (calf of No. 160, 4 months). Not affected. 



* Eight animals were brought North, two from each farm, and divided equally 
between this and the following experiment. 
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Fio. 7 — Field Incloaares for 1891 (scale J inch = 361 feet), a to ^7, as in Fig. 4; h, sviDO pen; i, dwell- 
ing house; j, cow stalls. y-^ t 
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All animals excepting the calf were attacked by Texas fever. No. 
163 was killed at the height of the fever and probably would have 
died. The mortality among these animals was lower than in the pre- 
ceding year, the conditions being precisely the same. Among those 
exposed later on, the mortality was higher than among those exposed 
early. The ticks in this field had entirely disappeared from the South- 
ern stock by the end of July. The young ticks had appeared in con- 
siderable numbers on all the cattle August 10. and continued to increase 
in number during August on all cattle alike. They had all disap- 
peared. by the last of October. 

Experiment 15 (exposure to North Carolina cattle without ticks). — The 
great importance of determining whether or not the ticks are the 
only carriers of the infection from the permanently infected regions of 
the South imposed upon us the necessity of trying this experiment 
until it could be stated with certainty that no ticks had passed from 
Southern to native cattle. The experiment of 1890 (Exp. 11) had failed 
because young ticks had appeared on the natives in course of the sum- 
mer. For the repetition of this experiment the hitherto unused in- 
closure XI fsee Fig. 7), covering over 2 acres, was chosen. The follow- 
ing North Carolina cattle were put into it July 2, after the ticks had 
been carefully picked off: No. 173 (cow, 3 years), from farm C; No. 175 
(tow, 4 years), from fann 6; No. 176 (cow, C years), from farm 3; No. 
179 (cow, 5 years), from farm 2. 

The following natives were added at the same time: No. 161 (cow, 6 
years); No. 164 (cow, 7 years); No. 167 (heifer, 3 years). 

The Southern animals were reexamined daily and a few small ticks 
found each day until July 22. Thereafter very few were found, and 
after July 29 none. Nevertheless, a few adults must have escaped 
and dropped on the ground, for young ticks made their appearance, 
though in small numbers, in August. From August 22 to September 
3 several hundred were removed from the three natives. No. 164 was 
most abundantly infected. Next came 167 in this resi>ect. No. 164 
suffered a severe attack and was found dead September 3. No. 167 
likewise passed through a severe attack, but recovered, while in No. 161 
signs of infection were not detected, as will be seen by an examination 
of the notes in the appendix. The severity of the disease was thus in 
general proportional to the number of ticks found on these animals. 

Experiment 16 [production of disease icith young ticks hatched artifi- 
cially). — This is a repetition of experiments 12 and 13 of last year, but 
is made much earlier in the summer. A large number of adult ticks 
were collected June 25-27 from cattle near New Berne, N. 0. An abun- 
dance of eggs had been laid by July 7, which were placed in glass dishes 
containing a few fresh leaves and a few drops of water and covered 
snugly with a piece of glass. The young ticks began to appear July 
23. 

July 25, Nos. 166 and 180, both 2-year old heifers, were placed in 
field 1 (see Fig. 7). To the rump and neck young ticks were applied 
daily for ten days until August 4. No. 166 received from 200 to 300 
daily, No. 180 only 20 to 30 daily. After each application the heifers 
were held quiet for a few minutes until the young ticks had crawled 
away through the hairs. 

July 29, No. 158, a 2-year old steer, was placed on the same field and 
several-thousand ticks from the same lot applied at one time. 

August 20, No. 117, a North Carolina heifer of 1890, was placed in the 
same inclosure and several thousand ticks of t lie same lot applied at 
one time. 

8152 17 
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The following table summarizes the experiment: 



No. 


AgB, efcp. 


Yonnjc ticks 
applied. 


Number of 
application. 


Kesult of exposure. 


106 
180 


Native heifer, 2 yews 

tlo 


July 25-Aag.4. 


10 (200-300 each time) 
10 (20-30 each time) . 
1 (several thousand) . 
1 (several thousand) . 


Severe attack; recovered. 
Severe attack ; died Aug. 11 
Severe attack ; recovered. 
No result. 


158 
117 


Native steer. 2 years 

Southern heifer 


July 29 

August 30 









In all natives a marked case of Texas fever was produced, which 
proved fatal in that animal to which the smallest number of youngticks 
had been applied. It is also interesting to note that in this experi- 
ment 'texas fever appeared much earlier than in field VI (exx>erimeiit 
14), when the infection took its natural course. Thus in the latter field 
the disease was first observed August 18, while among the artificially 
infected it appeared as early as August 7. 

Experiments op 1892. 

The field work of this year was mainly directed toward determining 
whether or not Texas fever is transmitted without ticks* The experi- 
ments of the two preceding years had failed, because young ticks 
appeared on the native cattle, though they had J^een very carefully 
removed from the Southern animals. This year 'the exi)eriment was 
tried over again, and with entire success. The young ticks did not 
appear on the native cattle, and the latter remained free from disease in 
spite of the presence of North Carolina cattle. Another very impor- 
tant fact was demonstrated. Texa^ fever was produced in natives by 
the intravenous injection of blood from healthy North Carolina cattle, 
and natives exposed to these sick natives did not contract the disease, 
because ticks were absent. 

The Southern animals used in the field work of the summer were six 
in number, gathered together from two farms near New Berne, N. C, 
three being taken from each farm. They left New Berne by steamer 
June 29, and reached the station July 1^ being off their native fields 
about four days before they were placed m the fields at the station. 

ITie field inclosures for this year are numbered as they were last year. 
Hence the plat of 1891 (Fig. 7) will serve to illustrate the experiments 
to be described. 

Erperiment 17 {exposure to North Carolina cattle with ticJcs). — This 
experiment was to serve as a control upon the following experiments. 
Field YI was again used for this purpose. Two Southern animals, 
one from each North Carolina farm, were introduced as sources of the 
infection. The contents of the field and the general results of the ex- 
posure may be tabulated as follows: 

June SOy 1892. — No 201 (cow, 5 years). Removed to uninfected field July 20; 

not diseased. 
June SOf 1892, —'^o, 203 (cow, 6 years). Died of Texas fever Angust 23. 
July 1, 1892,— No, 216 (North Carolina cow, 6 years). 
July If 1892. — ^No. 217 (North Carolina cow, 6 years). 
July 20 1 1892. — No. 220 (steer, 2\ years). Very sick; recovered. 
July 20, 1892.— No, 223 (heifer, 6 years). Died of Texas fever Angust 23. 
August 20 J 1892.— No. 204 (bull, 2| years). Very sick; recovered. 

On July 20 only a few half-grown ticks were found on the Southern 
cows. On August 5 the young ticks were first noticed on the natives; 
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at this time they had probably been on the cattle only two or three 
days. The outcome of the exposure does not differ from that of pre- 
ceding sommers. All exposed animals contracted Texas fe ver^ and two 
of the three early exposures died. 

It is interesting to note that No. 201, though it was pastured on the 
infected field for twenty days, remained perfectly healthy, because it 
was removed to an unused field (IV) before the young ticks had appeared 
in (he infected field. It is likewise worthy of notice that No. 223, though 
exposed twenty days later than No. 203, became infected at about the 
same time and died only a single day later. The reason for this has 
already been i)ointed out, but it deserves repetition. The infection of 
the field is established when the young ticks have hatched, and not 
before. Hence a field is not dangerous until twenty or twenty-five 
days (according to the average temperature) after Southern cattle have 
pastured on it. 

Experiment 18 {exposure to North Carolina cattle without tides), — 
Field I (see Fig. 7) was used for this test. Two North Carolina cows 
(l^Tos. 212 and 213), one from each farm, were chosen, so as to make the 
conditions a^ nearly like those in the control field as possible, and the 
ticks carefully picked off before they were placed in this field. They 
were subsequently examined daily for any ticks too small to be seen 
originally. Two native cows (Nos. 208 and 209) were placed in the 
inclosnre with them. These remained perfectly well throughout the 
summer. 

Experiment 19 (exposure to North Carolina cattle without tieJcs). — This 
is an exact duplicate of the preceding experiment, to insure the suc- 
cess of one in case the other failed, by reason of the appearance of 
young ticks. Two North Carolina animals (Nos. 214 and 215), one from 
each farm, were carefully picked over and all ticks removed so far as 
tiiey could be detected. They were placed in field No. II, July 2. Two 
native cows (Nos. 205 and 210) had been placed in the same field two 
days before. The Southern animals were carefully reexamined for 
ticks, as in the experiment preceding, for several weeks. In this field 
no disease appeared during the entire summer. 
The cases in these fields may be tabulated as follows : 

Held I. 

Juhf 2, — No. 212 (North Carolina cow, 3 years). 

July 2, — No. 213 (North Carolina cow, 5 years). 

June SO. — ^No. 208 (cow, 5 years). Exposure negative (October IJ. 

June 5t?.— No. 209 (cow, 9 yeai-s). ExiM)sure negative (October 1). 

rteld //. 

July 2, — No. 214 (North Carolina cow, 4 years). 

Juhj 2, — ^No. 215 (North Carolina cow, 4 years). 

June SO. — No. 205 (cow, 5 years). Exposure negative (October 1). 

June SO. — No. 210 (heifer, 2 years). Exposure negative (October 1). 

Miscellaneous Experiments. 

Experiment 20 {to test infection by way of the digestive tract), — No. 131, 
a heifer, 2 years old, was placed iii a box stall July 20, 1890, and fed at 
three intervals about 2,000 adult live ticks in all* The animal re- 
mained well. No blood examinations were made. 

No. 110, a heifer, 1 year old, was placed in a box stall August 14, 
1890, and fed several thousand young ticks and eg^ cases. The result 
. was to all appearances negative. Unfortunately the blood was not ex- 
amined. 
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'No. 145, a heifer, 18 months old, was placed in a box stall September 

17. 1890, and fed once daily with one-fourth bushel of grass cut from 
the infected field VI, together with hay and mill feed. The experiment 
was closed Octobfir 12, No indications of disease during the feeding 
or until November 21, when it was used in another experiment. 

Experiment 21 {to test presence of infection In young tick^). — August 

29. 1891, a large number of young ticks nearly l| months old, and still 
confined in the glass dish in which they were hatched, were crushed 
in a mortar in sterile distilled water. The turbid brownish liquid was 
filtered through two thicknesses of filter paper. A portion of this 
filtrate was passed through a Pasteur filter to remove organisms of 
every kind. , • » 

No. 165 (heifer, 2 J years) received into the right jugular vein 10 cubic 
centimeters of the fluid passed through the Pasteur filter. 

No. 183 (heifer, 2 J years) received into the right jugular vein 5 cubic 
centimeters of the turbid fluid not passed through a Pasteur filter. 
Repeated examination of the blood in both cases Mled to show any 
disease. 

In 1892 a similar experiment was tried with equally negative out- 
come. Nos. 202 and 207 were used for this puri)ose, and their history, 
together with the blood examinations, may be found in the appendix. 

The result of these two experiments is at present inexplicable. The 
crushed ticks introduced into the blood fail to produce any infection 
whatever, while ticks from the same lots when placed on the skin (see 
No. 224) produce Texas fever. The experiment simply demonstrates 
our incomplete knowledge of the life history of this parasite. 

General Summary of the Field Experiments Relating to the Cattle Tick. 

We are now in a position to review the results of the field work of 
the past four summers and determine how far they enable us to draw 
definite conclusions. In addition to the general control experiments 
(Experiments No. 1, 3, 4, 8, 9, 14, and 17) by which Texas fever was 
produced in the natural way in natives which pastured on the same 
ground with Southern (North Carolina and Texas) cattle, experiments 
have been carried on in the three directions outlined on p. 92. 

(1) Experiments with Southern cattle from which the ticks were 
picked off were made every year. (Experiments No. 2, 6, 11, 15, 18, 
and 19.) Those made in 1889 and 1892 were successful. Those made 
in 1890 and 1891 failed because young ticks appeared subsequently. 
The conclusion from these experiments that the tick is necessary to 
cause infection in Northern cattle maybe regarded as demonstrated. 

(2) Experiments to show that fields may be infected by cattle ticks 
alone were made in 1889 and 1890. (Experiments No. 6, 10.) In both 
Texas fever was produced. 

(3) Experiments to show that young ticks artificially hatched pro- 
duce Texas fever when placed on susceptible cattle were made in 1890, 
1891, and 1892. (Experunents No. 12, 13, 16.) These were uniformly 
successful in the summer and fall months. 

It was observed, however, that the disease induced by such ticks is 
less fatal than that produced in the fields in the natural way. We are 
not prepared to account for this difference, unless it be the mode of in- 
cubation. The artificial condition of heat and moisture under which 
the eggs are kept may lead to a speedy destruction of the micro- 
parasites which are iu some unknown way associated with them. 
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THE RELATION OF THE CATTLE TICK TO THE "PERIOD OF INCU- 
BATION'^ OF TEXAS FEVER AND TO THE INFECT tOUSNESS OF 
SOUTHERN CATTLE. ^ 

Li the foregoing experimeiit everythiug points to the cattle tick as 
the natural transmitter of the disease. It has been definitely demon- 
strated by our exjK^riments that not only fields may be infected by 
simply scattering matured ticks over them, but that cattle themselves 
may be infected m stables away from all infected ground by placing on 
them young ticks artificially hatched. 

We are now in a position to understand the peculiar variability in 
the period of incujjation. W.e have seen from the experiments related 
that when native cattle are exposed to Southern cattle on a given field 
the period elapsing before the disease appears is generally over forty- 
five days, and the first deaths usually occur one or two weeks later, as 
is illustrated by the following table: 



Tear. 


Experi- 
ment. 


Date of ex- 
posaro. 


First high 
morning 
tempera- 
tore. 


First death. 

Aug. 23... 
Aug. 27... 
Aug. 29... 
Aug. 29... 
Aug. 22... 


Number of 
days after 
exposure. 


Ifl89 


1 
9 
8 
14 
17 


June 27 

July4 

July 4 and 5 . . 

Jaly2 

Jnlyl 


Ang. 15... 
Aug. 18... 
Aug. 23... 
Aug. 18... 
Aug. 16'.. 


-67 


1890 


64 


1890 


65 


1891 


58 


1892 


52 







'Thefo -vras a period of high evening temperature in this field July 29-25, tho significance of which 
is not clear. 

This long period coincides with the time necessary to produce a new 
generation of ticks. When Southern cattle graze on a certain pasture 
m early summer, say for a day only, a few ripe ticks drop off. They 
lay their eggs in about seven days. These are hatched in about twenty 
days, and are at once ready to crawl on cattle. Ten days thereafter 
the first high temperature usually appears. If we add these figures 
together we find that the disease may appear about thirty-seven days 
after the field was infected.* To be sure, these figures are liable to 
fluctuations which may make this period much longer, or perhaps a lit- 
tle shorter at times. 

When Southern cattle are placed on a certain field and kept there, 
as in our experiments, the field becomes much more abundantly in- 
fected with ticks, for the reason that all the ticks in their various stages 
ripen and fall on the same ground. Hence there is a continuous infec- 
tion of the field going on for several weeks, until all the ticks originally 
attached to the Southern cattle have disappeared. This mav increase 
the severity of the disease. 

But how may we account for the fiict that cattle placed on infected 
pastures later may become diseased at the same time, and may die 
in less than fifteen days after the first day of exposure I Simply by 
taking into account the faet that cattle exposed late are at once at- 
tacked by the young ticks already present on the field. Hence, if We 
aUow ten days for the fever to appear after the ticks have crawled on 
the cattle the mystery is at once explained. 

The explanation of unusually prolonged perio<ls of incubation is 
equally simple. They are associated with very early importations of 

*In 1890 the Texas- fever parasite was first detected thirty-four days after the first 
day of field infection. 
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cattle, and the low temperature retards the deYelopment of the young 
in the egg. We have ah^ady shown that this development may be 
greatly retarded by oijld, and we have observed periods of iueabaUon 
ranging from twenty to forty-five days, and have kept eggs^ overwinter 
whic^h developed when the temperature became warm enough the fol- 
lowing spring. 

Billings has compiled a table (8, p. 47) embracing ten outbreaks of 
Texas fever which have occurred in various Western States since 1868. 
The period elapsing from the date of exposure to that of the first death 
ranges from thirty- three to ninety days. Leaving out of account these 
tiv o extreme periods, the remaining ones range between forty-six aud 
sixty- fi^e days* The short period of thirty- three days is probably due 
to the fact that the native cattle were exposed on a field which had 
been infected some time before^ and on which the tick eggs had conse- 
quently undergone more or less development. This is made highly prob- 
able by putting this outbreak with the one after it in the table. 

(6) Tolono, lU.;. June 25, 1868 (date of arrival of Texaus) July 28 (first death). 

Poriod 3S days. 

(7) Sodorus, 111., .Tune 1, 1868 (date of arrival of Texans).. ..July 28 (first death). 
Period fifty-six days. 

Tolono and Sodorus are on the same railroad and but 5 miles apart 
The Sodorus fields were infected June 1, and the period of incubation 
is fifty-six days, the usual time. The Tolono fields were most likely in- 
fected at the same time, since the first death occurred at both places 
on the same day. That they were not also infected twenty-five days 
later we do not pretend to gainsay. At this time of the year, i. e^ June 
and July, the period of thirty-three days is somewhat short for the ap- 
pearance of a new generation of ticks, and the explanation given will 
clear up this difficulty. Billings has furnished a very good illustratiou 
(8, p. 47) of the prolongation of the period between infection of pastures 
and the appearance of the disease in an outbreak at Tekamah, Kebr., 
studied by him in 1887. The Texans infected the field as early as April 
1, or thereabout, but the disease did not appear until ninety days there- 
alter. 

There is general unanimity on this jnyintj that a long i)eriod elapses 
between the date of infection of a given pasture and the appearance 
of the disease, so that further illustnitions may be dispensed with. In 
searching over all the various i)ublications'on this subject we have not 
yet encountered any authentic statement which gave dates to support 
its claims that Texas fever ever appeared on a field within thirty days 
of the time that it was entered by tick-bearing cattle. If there are any 
such outbreaks they may have been produced either by ticks winter- 
' ing over in the egg, or by an infection of the field earlier than that 
actually noted. It is not improbable that Southern animals may acci- 
dentally carry some eggs of ticks, nearly hatched, on their feet or other 
parts of their body. In such a case disease might appear several weeks 
earlier. The same would be true if ticks which have once attached 
themselves to cattle should, after being accidentally torn or brushed off, 
crawl upon natives, provided they are still infectious. 

The relation of young ticks to Texas fever explains why natives 
placed in an infected inclosure at various intervals before the appear- 
ance of the young ticks will all contract the disease at the same time. 
They may mingle with freshly arrived Southern stock fofr twenty or 
twenty- five days before becoming infected. If removed at the end of 
this period he/ore the appearance of young ticks they remain hesdthy. 
(See Expt. 17.) We now understand why natives placed on ^m infected 
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field after the young ticks have appeared will contract Texas fever in 
ten to fifteen days. The life history of the tick likewise explains the 
frequently observed fact that Southern cattle lose the i>ower of infecting" 
Northern pastures after a certain number of days. We have already 
stated that the ticks on Bouthern cattle gradually disappear as they 
become matured. It is evident that when all have dropped off the 
power of the cattle to infect fields is lost. It is possible to give the 
exact period of time required, provided we know the time which has 
elapsed since Southern cattle left their pastures, where they are being 
continually infected with young ticks. On the station imstures the time 
required for all the ticks to disappear was twenty- five to tliirty days. 
Yery soon thereafter the young ticks, descended from the ticks which 
matured first, appeared on all cattle, and the Southern aninmis «gain 
became infectious. The m^tturation of the second generation may.i)ush 
tlie period of disease into the fall and thereby rob it of its fatality. 

We now likewise understand how cattle driven slowly north wardiose 
their infection after a time. As soon as they have left the territory 
where ticks abound they receive no more accessions of young ticks, and 
they are continually dropping mature ones. After twenty-five to thirty 
days, or perhaps sooner, they have parted with all and are henceforth 
harmless to Northern stock* 

Let us now review briefly what occurs when Southern tick-bearing- 
cattle are placed in the same inclosure with natives. If the animals 
be brought together early in July, as in our experiments, notliing un- 
usual will be noticed for weeks. The ticks on the Southern animals slowly 
mature, swell up, and drop ofl^ one by one, so that after three or four 
weeks all have practically disappeared. If, during the second week in 
August, the cattle be carefully examined, young ticks will be found 
attached to the skin and buried within the coat of hair. They may be 
overlooked if the examination is sui)erficial and hasty. A week later, 
generally in the third week in August, the temperatures of all exposed 
native cattle suddenly rise to 105^ or 107^ F. within a few days of one 
auother. The ticks at this time are still quite small, and have not yet 
passed through the second molt. Even at the post-mortem examina- 
tion of many cases only small, immature ticks are found. If the natives 
survive the attack, the ticks mature, swell up, and drop off, ready to 
give birth to ^ second generation if the season permits. 

THE RELATION OF THE CATTLE TICK TO THE MICROORGANISil OF 

TEXAS FEVER. 

The hyx)othesis which seemed most plausible after the experiments 
of 1889 was that the tick, while withdrawing the blood from Southern 
cattle, drew out in it the Texas-fever parasite, which, entering into 
some more resistant state, perhaps, some sjwre state, was disseminated 
over the pastures when the body of the mother tick became dis- 
integrated. These spores were then supposed to enter the alimentary 
tract with the food and infect the body from this direction. The later 
experiments, however, completely demolished this conception. Neither 
the feeding of adult ticks and tick eggs nor the feeding of grass from 
infected pastures gave any x>ositive results. On the other hand, the 
unmistakable out<S)me of the experiments was that the young tick 
introduced the infection into the body. This fact implies two possibili- 
ties. Either the tick is a necessary or a merely accidental bearer of 
the microparasite. If a necessary bearer of the infection, we must as- 
sume that the latter undergoes certain migrations and x)erhaps certain 
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changes of state in the body of the adult tick and finally becomes 
lodged in the ovum. Subsequently it may become localized in certein 
glands of the young tick and discbarge thence into the blood of cattie. 
This hypothesis assumes a complex symbiosis between the tick and the 
parasite on the one hand and the cattle and the tick on the other. 
According to another, simpler hypothesis the tick would be merely an 
accidental bearer of the infection. The parasite entering the body of the 
tick with the blood of cattle may be already in the spore state or 
about to enter upon such a state. The young ticks, as they are hatched 
near the dead body of the female, may become infected from this. This 
infection, clinging to their mouth parts, is introduced into the blood 
o£theig||tle to which they subsequently attach themselves. Further 
investigations are necessary before the probable truth of one or the 
other of these hypotheses can be predicated with any degree of cer- 
tainty. 

It should be stated that the contents of the bodies of ticks in various 
stages of growth have been examined miscroscopically with consider- 
able care. The abundant particles resulting from the breaking up of 
the ingested blood corpuscles obscured the search so that nothing defi- 
nite has thus far resulted from it. The very minute size of the micro- 
organism renders its identification well-nigh impossible, and any at- 
tempts will be fraught with great difficulties. 

A question of much interest, but one upon which we have no informa- 
tion, is the relation of the cattle tick to the enzootic Texas fever area. 
Is the distribution of the tick coextensive with that of the Texas fever 
microparasit€, or does their distribution obey diflferent laws? This 
question could be solved by a thorough investigation of a small portion 
of the border line of the enzootic territory. This border line probably 
depends on the mean annual temperature, and hence we can not exi)ect 
to find it very sharply defined. Ticks may extend farther north during 
some seasons than others, and hence there may be a belt or strip on 
which cattle are partially insusceptible because of former repeated 
attacks, although for the time being ticks may be absent. The entire 
subject is at present speculative, and is simply referred to here to 
arouse the attention of those who are in a position to record observa- 
tions concerning it. 

THE RELATION OF SOUTHERN CATTLE TO THE TEXAS-FEVER IK- 

FEOTION. 

What has already been said concerning the tick makes it certain 
that all Southern cattle are dangerous when they bear the cattle tick, 
whether they are sick or healthy. On the experiment station fields, 
the Korth Carolina and Texan cattle which called forth Texas fever 
during the four years of the investigation were, in general, healthy. 
Two cows were killed. One of these had impoverished blood, althougji 
positive signs of Texas fever were not detected. Another died of peri- 
tonitis. The remainder were healthy, improved on the pastures, and 
were sold at the beginning of winter or before. 

In the foregoing pages it has been assumed that the tick obtains the 
microparasite from Southern cattle. Without demonstration it might 
be claimed with equal propriety that the microparasite belongs essen- 
tially to the cattle tick, and that its multiplication in the body of sus- 
ceptible cattle is perhaps an accidental phenomenon against which 
Southern cattle have been amply protected by frequent infection. Ex- 
periments made latterly, as well as the microscopic examination of the 
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blood, prove that the microparasite is harbored by Southern cattle in 
a state of health. These interesting experiments, as far as they have 
been carried up to the present, arebriefly summarized here. The com- 
plete record of these cases will be found on page 298. 

Inoculation tcith blood of healthy North Carolina cows soon after the 
latter had left the Southern pasture. — On July 6, 1892, a native cow, 
No. 198, received into a jujgjular vein 28 cc. of blood drawn from a 
jugular vein of a North Carolina cow, No. 217. The quantity of blood 
injected was large, because it was supposed that if the microorganisms 
were present at all in the Southern cattle, they would be very scarce. 
The blood was drawn from the Southern cow by piercing the wall of 
the vein with the needle of a previously sterilized and warm%^ hypo- 
dermic syringe, holding 14 cc, and injected immediately after into the 
exposed jugular of the native cow by simply piercing the wall of the 
vein. The entire operation lasted about two minutes. The high tem- 
perature became continuous on the seventh day after inoculation, and 
the number of red blood corpuscles had begun to fall on this same 
day. The various symptoms of Texas fever became gradually intensi- 
fied, and the animal died July 19, thirteen days after inoculation. On 
the day beforef death the urine was claret-colored. The autopsy re- 
vealed the usual lesions of Texas fever. 

On the same day No. 206, another native cow, was inoculated in the 
same way with blood drawn from a jugular vein of North Carolina cow, 
No. 216. ' The same quantity, 28 cc, wa« injected as before, 14 cc. being 
injected at a time. The high temperature and the destruction of red 
blood corpuscles set in at the same time with those of the preceding 
case. This animal did not die, however. After passing through a 
prolonged fever period the animal slowly recovered to suffer a relapse, 
which kept the number of red corpuscles below 2,000,000 during the 
whole of September. 

On July 16, ten days after the preceding inoculations, a third cow, 
No. 219, received the same quantity of blood into a jugular vein. The 
blood was drawn from North Carolina cow No. 216. The continuous 
high temperature began July 24, at which date the destruction of cor- 
puscles had set in. The further history of this case is very similar to 
that of the preceding, No. 206. The blood corpuscles continued to de- 
crease in numbei* until August 0. After this there was a slow rise. 
At the end of August a relapse was detected, which continued 
throughout September. 

Inoculation uith blood of healthy North Carolina cattle sometime after 
the latter had left the Southern pasture, — On August 15, a steer, No. 222, 
received 28 cc of blood drawn from North Carolina cx)w No. 214. The 
same procedure as above was adopted. The disease had become estab- 
lished by August 25, as is shown by the high temperature and the marked 
reduction in the number of red corpuscles on this day. The move- 
ment of the disease was markedly slower so far as this latter phenomenon 
is concerned. In the middle of September a relapse was detected, which 
was still in progress at the beginning of the second week in October. 

On September 9, a cow, No. 230, received the samequantity of blood 
from No. 214 into a jugular vein. In this case the first high tempera- 
ture appeared September 14, and by October 1 the number of red cor- 
puscles had fallen to 2,200,000. 

These positive results demonstrate that the Texas fever microorgan- 
ism was present in the blood of North Carolina cattle as long as seventy- 
four days after they had left the permanently infected territory. One 
cow. No. 217, was tested once on the ninth day; another, No. 216, was 
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tested on the nintli and tbe twentieth day; a third was tested on the 
forty-ninth and the seventy-fourth day. That the microorganism was 
the one found in natives infected in the ordinary way on pastures was 
demonstrated in every one of the five cases by a large number of micro- 
scopic examinations. No difference whatever could be detected. More- 
over, three out of the five inoculated cases passed through relapses or 
mild secondary attacks, in which the stage of the peripheral coccus-like » 
body appeared constantly in the blood, as in the ordinary mild type of 
the disease. There can be no doubt, therefore, that the micropsurasite 
transmitted in the blood of Southern cattle was the same as the one 
introduced into the blood of natives by the cattle tick. 

It might be claimed tbe Southern cattle harbored this microparasite 
because they are being constantly reinfected by the cattle tick. This 
might be true of Kos. 21C and 217, but it does not hold for No. 214. 
This animal was one of the four from which the ticks had been carefully 
picked in July, so that at the date of the last inoculation with blood 
from this animal it must have been entirely free from ticks for at least 
fifty dnys, and it had received no fresh accession of ticks since leaving 
its native pasture, June 27 (seventy -four days). 

Whether the Texas fever parasite resides permanently in the bodies 
of Southern cattle or whether its i)resence, after all, depends on that of 
the cattle tick, these experiments do not permit us to decide definitely 
at present.* From an economic standjwint this is of littie importance, 
since in many parts of the i>ermanently infected territory of the Soutii 
ticks are present during the entire year. 

The x)resence of the parasite in Southern cattle does not seem to ma- 
terially affect their health, although it may maintain a more or less con- 
stant breaking up of the red corijuscles on a small scale, which would 
necessarily tax certain vital organs. The parasite is present in the cir- 
culating blood in such small numbers, however, that only after a most 
tedious microscopic examination is it occasionally encountered. Tbe 
fact that Southern cattle rid themselves of infectious properties on 
Northern pastures after twenty-five to thirty days does not, therefore, 
imply that their blood is no longer infectious. It simply signifies that 
they have rid themselves of the means by which this parasite is trans- 
mitted, namely, the cattle tick. 

In ihe various Southern animals whose blood was examined at one 
time or another during these investigations, the number of red blood 
corpuscles was, in general, fully up to the level maintained by tbe na- 
tives used in the experiments. A few southern animals were kept on 
the station grounds for longer periods, and subsequently exposed to 
Texas fever infection fresh from the South. Of these, No. 117 exposed, 
in winter, five months after arrival fi'om th0 South, Nos. 32, 62, and 59 
exiM)sed one year thereafter, and Nos. 55 and 60 two years thereafter, 
showed the normal number of red corpuscles. 

The discussion which has raged so persistently about the health of 
Southern cattle has outlived its usefulness or suggestiveness, for it 
does not matter in what condition they are. So far as om* evidence 

* The production of disease in 1891, by ticks which wintered over on one of the 
fields of the station, would at first sight suggest the inference that the cattle tick 
carried the parasite through the winter in the egg. This does not follow from the 
circumstances, however, for there were in the same inclosnro Southern cattle whieh 
had been kept over one or two years for purposes of reexposure. Ticks hatched in 
spring may have invaded all the cattle in the inclosure, matured and dropped off, 
and given rise to another generation, which produced the disease late in Augast. 
This second generation may have obtained the microparasite from the Southern 
cattle. 
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goes— and this js very strong — tbey are quite harmless, provided they 
do not carry the cattle tick. Hence there is no necessity for going into 
a review of the statements of Oamgee, the Metropolitan Board, and of 
F. S. Billings on this point. Ifeis not claime<l that Sonthern cattlemay 
not and do not contract Texas fever. It is hi^lily probable that every 
Southern calf has to go through the process of natural inoculation and 
reiuoculation to a greater or less extent, and we have the records of sev- 
eral calves of Southern parents which passed through a mild form of 
the disease. It is likewise pr<)ba])le that a certain percentage of South- 
ern animals which have not been sufficiently exi>osed while young may 
contract Texas lever in adult life under abnomml conditions. It is neft 
impossible that under the influence of prolonged marches, crowding in 
cattle cars and on vessels, with insufiBcient air and food, the natural re- 
sistimce of the body may break down and the mild or unobserved in- 
fection bteak out into an acute disease. Tliese are i)ossibilities as 
yet unproved, but they are by no means ignored when we state that 
Southern cattle, to all appearances healthy, do transmit Texas fever, 
and it is not necessary that they have any symptoms of disease, recog- 
nizable by clinical methods, to make them dangerous. We do not now 
wish to enter into philosophical discussion as to what constitutes dis- 
ease. From a practical economic standpoint we must maintain that 
Southern cattle may be healthy and yet be the cause of Texas fever. 

The various hypotheses which observers have framed concerning tlie 
infectious character of the excreta of cattle, the saliva hypothesis of 
Detmei*s, the manure hypothesis of Billings, or the urine hyiwthesis of 
others must now be considered as unfounded so far as these excreta 
are claimed to be the direct source of the disease, since the excreta of 
Southern cattle on Northern fields can not produce Texas fever. In 
those experiments which demonstrate that Southern cattle may i)asture 
witli susceptible Northern cattle throughout the summer without im- 
parting disease, provided all ticks bo removed, we have all the necessary 
proof for refuting these hypotheses, since the excreta and secretions of 
all kinds are left on the field. The only object missing is the cattle tick. 

SICK NATIVES AS SOURCES OP INFECTION WHEN THE CATTLE TICK* 

IS PRESENT. 

This matter has called forth much discussion by scientific observers 
as well as by cattle-owners. It is a question of considerable importance 
to determine whether cattle which have contracted Texas fever in the 
ordinary way may transmit it to other natives coming in contact with 
them. That such transmission must be very rare is evident, otherwise 
there would have been no discussion and no divergent opinions. It is 
certainly a very curious fact that animals, which are affected with an 
infectious disease contracted indirectly through the presence of certain 
presumably healthy cattle, should not also transmit the same disease to 
other susceptible cattle. Theoretically, there is nothing opposed to the 
view that sick natives may infect other natives, and we shall show that 
they actually do so; but the conditions under which this infection takes 
place are rarely realized, and hence very little disease due to natives 
comes under observation. The fact that the disease may be transmit- 
ted from sick to healthy natives directly by injections of blood into the 
veins does not help us in solving the problem before ns, since the dis- 
ease is not conveyed in this wiay. If we turn, however, to the life his- 
tory of the tick we shall find the explanation sought. 

Sick natives have ticks on them. But only those which survive the 
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disease or die after a prolonged attack ripen the tick on their bodies. 
Tliose which die of un acute attack in a Bhort time alter infection have 
only immature ticks on them. If the fever has occurred early enough 
in the season to permit a second genenation of ticks to appear before 
the cold weather arrives, we may expect Texas fever on fields on which 
sick natives only have pastured. Usually the first outbreak occurs in 
August, and the second, to be looked for in late September or early 
October, is so mild as to pass unobserved. If, however, the first out- 
break occurs in July, the second may appear in September and perhaps 
be of greater virulence. 

* In order to test this problem the following experiment was cjirried out: 
In 1890 Field IV (see Fig. 5, p. 248) was set aside to be infected ^rith 
sick natives only. The following sick animals were introduced: 

August 21. — No. 49 and calf No. 85, exposed iu Field VI since July 4 ; elevated tem- 
perature since August 19. 

August SI, — No. 105, exposed in Field VIII (ticks only) July 4; elevated tempera- 
ture since August 13. 

September S, — ^No. 50, exposed in Field VI July 4; elevated temperature since Au- 
gust 27. 

Septembers, — No. 47, exjiosed in Field VIII (ticks only) August 21 ; elevated tempera- 
ture, since September 1. 

September 8, — No. 135, exposed in Field VIII (ticks only) August 21 ; elevated tem- 
perature since August 30. 

All these cases, excepting the call^ went through a severe attack of 
Texas fever, to which Nd. 47 and Iso. 60 succumbed. The field was 
therefore infected, so far as this was possible, by sick natives. 

In this field were placed two natives (iN'os. 132, 133) on August 21. 
These animals passed through a mild but undoubted attack of Texas 
fever. In both blood parasites were observed early in October, and 
the number of red corpuscles shows evidence of infection after the 
middle of September. Though this experiment is sufficient to demon- 
strate the ability of sick natives to infect pastures, a much more obvi- 
ous and striking result might be obtained by an early infection of the 
fields.* 

There are several instances reported of the transmission of disease 
by sick natives. The Metropolitan Board of New York City reported 
an outbreak of Texas fever among cattle at Hamptonburg, Orange 
County, N. T. (1, p. 954), due to the importation of native cows from 
Painesville, Ohio, on the Lake Shore Baiiroad, over which a large num- 
ber of Texas cattle had been passing. The disease, supposed to have 
been introduced by the Ohio natives, broke out in October, 1868, and 
deaths occurred as late as October 24 and 27. The cowff brought from 
Ohio were received August 25, and deaths occurred among them on 
that day and up to September 10. It is also stated that several native 
cows died of Texas fever fourteen, sixteen, and nineteen days after 
exposure to these infected natives. This last statement is open to 
question, for if our deductions be correct and the general experience ol 
those who have observed Texas fever be trustworthy, it would take from 
one and a half to two months for such infection to take place. 

A very good illustration of the infecting power of diseased natives 
is that given by F. S. Billings (8, p. 41). According to his state- 
ment 1,100 Texan cattle reached Tekamah, Nebr., March 30-31, 1887, 
Twenty-one native cows put into one of the infected pastures May \ 
began to die early in July. On June 19, twenty-four native steers 

•A similar experiment in the artificiallj heated stable with the progeny of tickf 
matured on sick natives is not conclusive on this point. 



Digitized by 



Googk 



TEXAS OR SOUTHERN CATTLE FEVER. 269 

broke iuto a pasture infected April 1-15 by the Texan cattle. They 
were returned next day to a pasture containing 114: natives. The 
twenty-four steers began to show signs of disease July 9, and only two 
recovered. Curiously enough, Texas fever broke out among the 114 
natives, and several were found dead September 21. These circum- 
stances* are all perfectly intelligible, if we apply the facts which we 
have worked out concerning the life-history of the cattle tick and its 
relation to Texas fever. It is to be regretted that Billings did not make 
any observations on the ticks present on th^ infected cattle. 

We will take it for granted that the Texan cattle brought cattle ticks 
with them, and that ripe females dropped on the pastures about Teka- 
mah, Nebr., from April 1 to April 15, We have received such from 
North Carolina in midwinter, which, confined in a paper box in the labo- 
ratory, promptly laid a large number of eggs. It might be claimed that 
at this date the low temperature would destroy the ticks entirely. It 
is trae that low temperatures interfere with the growth of ticks on cat- 
tle and with the development of the young tick in the eggy but the 
embryo is not destroyed, but simply lies dormant until the warmer sea- 
son approaches. Thus, the experiment station ticks (probably in the 
egg), actually wintered over on a wooded pasture in 1890-^1. We are 
indebted to the Weather Bureau for the daily maximum and minimum 
temperature of De Soto, Nebr., about 25 miles south of Tekamah, from 
March 30 to May 15, 1887. From this table we learn that the ther- 
mometer fell at night below 320 F. only seven times after March 30, and 
that on April 8 the maximum temperature was 92^ F. There was 
nothing in the weather, therefore, to prevent the ripe ticks laying their 
eggs. The young ticks probably did not hatch before the middle of 
June, because the 21 native cows which were put on an infected pasture 
did not begin to die until early in July. The 24 steers which broke into 
an infected pasture June 19 began to show signs of disease at about the 
same time (July 9). This short period of twenty days indicates that the 
ticks were probably just hatched when these steers broke in. 

The time of infection of the large lot of natives by these steers may 
be easily calculated. They returned from the infected pastures June 20 
with young ticks on them. If we allow twenty to twenty-five days for 
maturing, seven to ten days for egg-laying, twenty days for hatching, 
ten to fifteen days for the appearance of the fever, and seven to four- 
teen days for the first fatal case, we have in all sixty-four to eighty-four 
days from June 20 for the first death among the natives infected by 
natives. This would bring us to August 23 or September 12 as the 
probable date of the appearance of the disease originating from ticks 
which matured on native cattle. The actual date was September 21. 
Or we may calculate it in another way. When Southern cattle infect the 
ground by simply passing over it, they do so by dropping ripe ticks ready 
to lay their eggs. In such a case we usually find a period of fifty-five 
to sixty days elapse before the first death. In the case before us the 
24 steers which broke into the infected pasture June 19 brought only 
young ticks with them. Hence, to the usual period of fifty-five to sixty 
days, we must add twenty to twenty-five days to allow the ticks on the 
native steers to ripen. This would make the period seventy-five to 
eighty -five days, and the first death might occur between September 3 
and September 13, provided the case were acute and rapidly fatal, as 
is the case in midsummer. 

The mortality of such secondary outbreaks due to sick natives is 
probably very low. In the case before us we are not told definitely by 
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Billings how many of the 114 head exposed to sick natives suecnmbed, 
excepting that several were dead on a certain date. It has already 
been stated that only those natives which survive^ or die after prolonged 
illness, can mature ticks on their bodies. Hence, where the mortality is 
very high, the ticks may mature in but small numbers, so that the 
secondary outbreak due to sick natives may be mild for tjiis reason as 
well as on account of the advanced season; for there seems to be, up 
to a ct rtain point, a more or less direct relation between the number of 
tick?; which attack cattle and the severity of the disease. 

In regard to the infectious character of sick natives it may be con- 
cluded that the infection really exists, and it may be trtosmitted to 
^her natives by the cattle tic'i. The severity of the secondary disease 
will depend upon the time of the first outbreak among the natives and 
upon the number of ticks matured. It is as a whole not a very serious 
element, and the losses result mainly from the impoverished condition 
of the animals which pass through such attacks. 

SICK NATIVES ABE HABMX.ESS WHEN THE CATTLE TICK IS ABSENT. 

Tliis investigation is largely of theoretical interest in confirming the 
experiments which demonstrate that Texas fever is not transmitted 
from Southern to Northern stock without the intermediation of the 
cattle tick. Natives are not supposed to be sick excepting as they are 
infiHited by the cattle tick, Tience the existence of sick natives withoat 
ticks must be of such rare occurrence that it is of no practical impor- 
tance. In the following experiment the disease was produced in native 
cattle by the intravenous injection of blood drawn from the jugular vein 
of heiilthy Southern cattle. For a more complete discusmon of these 
inoculations, the reader is referred to page 265, and to the history of 
the individual cases given elsewhere. Here we simply mention the fact 
that the disease was actually produced, and that two natives, placed 
with such cases as controls, remained well, as is indicated in the an- 
nexed tiible : 



Date. 


No. 


1892. 
Jnly 6 
July « 


1S8 
208 


Jaly 16 


219 


Auir. 15 
Sept. 9 


222 
230 


Jnly 16 


215 


Aug. 15 


221 



QnantitT 
of bloo<l in- 
jectcKl into 
vein. i 



28 cc. 
28 cc. 



28 cc 



28 cc 

28 c^ 



Sonrceofblood. 



N. C. cow, 217 , 
N. C. cow, 216 

N. C. cow, 216 

N. C. cow, 214 
N.C.cow,214 



Ken arks. 



Disease bcf^ins Jnly 13. Cow dead Jnly 19. 

DiHcoso bejjin* Jnly 13. Acnte attack followed by n- 

Iap»e in bepteniber. Recovery. 
Disease l>eKina July 13. Acute attack followed by re* 

lapst* iu September. Recovery. 
Disease Ix'gins August 18. Recovery. 
DiseaAc begins September 14. Recovery. 



October l,expo«nrc negative. 



I October 1, exposnre negative. 



The disease began in this field as early as Jnly 13. Five animals 
had pUssed through the disease and one had died on it The control, 
No. 218, had been in it from July 16, i, e., seveuty-sevrai days up to 
October 1 without manifesting the slightest signs of infection. The 
second control spent forty-six days in this inclosure up to October 1, 
with the same negative outcome. 
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MAY TEXAS FEVER BE COMMUNICATED BY AGENCIES OTHER THAN 

THE CATTLE TICK! 

We have seen in the foregoing pages that the transmission of Texas 
cattlo fever may be prevented entirely by removing the ticks from 
Southern cattle in snch a way that a new generation is suppressed. 
We have likewise seen that sick natives may remain in the same 
inclosure with healthy natives for months without transmitting the 
disease to them, provided the sick natives have, no ticks on them, or, in • 
other words, provided the disease has been produced by direct inocu- 
lation. These facts go far toward bringing us to the conclusion that 
no outbreaks of Texas fever are produced without ticks. Yet we can 
not deny the possibility of a conveyance of the disease by other agen- 
cies, for this possibility is demonstrated by the fact that by a direct 
trausferrence of blood from sick natives, and even from healthy South- 
em animal8*the disease may be reproduced with all its characteristic 
virulence. We know as yet so little of the ectogenic life of the Texas- 
fever parasite that whatever hyi>othesi3 may be made must remain 
such until our knowledge has become more defined. Meanwhile we 
may formulate certain possibilities of transmission without the aid of 
the cattle tick to call the attention of future observers to them. 

It is possible that the disease may be conveyed by insects, which 
pierce the skin and draw blood. Such j[)ests, when moving from sick 
to healthy animals very rapidly, may carry enough blood on their 
mouth parts to inoculate healthy animals. But under such circum- 
stmices several factors come into play, such as the probable destruc- 
tion of the microi>arasite by drying and other unknown agencies, 
and the probabihty that the quantity of blood is too small to contain 
any parasites. Moreover, a single parasite, or even a few parasites, 
may not produce anything more than a mild, unnoticed affection. The 
possibility of direct inoculation by insects may depend on the dis- 
tribution of insects which draw blood. In the District of Columbia 
Texas fever was not carried by insects, with the iwssible exception of 
a single instance, to be described below, during the four summers of 
work from 18S9 to 1892, inclusive, although the very best opi>ortunities 
were offered them to carry on direct inoculation, especially during the 
present summer. There may be parts of our country, however, where 
such direct inoculation from sick to healthy natives in midsummer is 
favored by the presence of certain insects not to be found near Wash- 
ington. 

If we consider for a moment the probability of an infection of native 
from Southern cattle directly by means of flies, ete., we shall find it 
very slight. Though we now know that Texas fever parasites exist in 
the blood of presumably healthy Southern animals, we must regard 
tJiese i>arasites so scarce in number, if we arc to be guided by the micro- 
scopic examinations of the bloody that insects can not draw enough 
blood to become dangerous. The infection of natives by Southern ani- 
mals in this way must be considered probable only when authentic 
case^ of this disease are on record which appeared ten or fifteen days 
after contact with Southern cattle, provided the ground has not been pre- 
viously infected with ticks from other Southern herds. There seems to be 
no carefully investigated outbreak of Texas fever on record which 
occurred within thirty days of the ground infection or of contact with 
Southern animals. 

In case Southern droves of cattle contain animals actually diseased 
with Texas fever, their blood would contain more parasites than that 
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of the healthy, and hence might serve mfire readily as an inoculating 
fluid for insects, but Southern animals and natives are not allowed to 
mingle so as to bring this about. The disease is produced, in most 
cases, where Southern and native cattle do not come in contact at all 
If insects distribute Texas fever they could only doit accidentally, and 
hence the result would be a few isolated cases. But Texas fever attacks 
90 to 95 per cent of all natives. 

Texas fever, as elucidated in the foregoing pages, is essentially a dis- 
ease of the blood. The parasite producing it must be transferred ia 
some manner from the blood of one animal to that of another. There 
is no evidence to support the view that it inay gain entrance by way of 
the digestive tract, and hence several channels by which the micropar- 
asite might get into the body are necessarily cut off. Though the par- 
asite is very likely present in the discharges and the urine of the sick, 
and perhaps in smaller numbers in the excretions of Southern animals, 
yet pastures infected by such excretions are not infectious. In 1890 
the following experiment was made: 

Blood and spleen pulp from several natives which had succumbed to 
Texas fever were scattered over the ground in inclosure V, and two 
natives pastured in it from August 25 to November. There was no 
trace of Texas fever discovered in either case, although the blood was 
examined at three different times. The number of blood corpuscles in 
one of these animals was below normal, but as it remained at this low 
point throughout the season, and as the animal had some vaginal dis- 
charge, the low number must have been due to disturbances of the gen- 
erative organs. In the other animal the red corpuscles remained above 
5,700,000. 

Perhaps the best evidence which can be adduced that the excretions 
do not have anything to do in transmitting the disease is the experi- 
ment in which healthy natives were exposed to sick natives free from 
ticks for months without any result. 

The only exception, and this a doubtful one, to the general result of 
our experiments and experiences at the station, that Texas fever appears 
only with ticks on native cattle, occurred in 1891. Field XII (see Fig. 
7, p. 256) was used only for the storing of unused healthy cattle dur- 
ing the course of the experiments of that summer. In this field a cow 
was kept (No. 168) upon which bleeding had been performed a number 
of times for the study of changes going on in the blood in anaemic con- 
ditions. The examination of the blood in this case began August 3 and 
was continued at intervals to Sei)tember 8. The animal was led out of 
the field during each examination to a box, into which she was fastened 
during the venesection aid the collection of the blood. On September 
1 No. 162 was received and placed in this field. On September 26 she 
was observed to be dull and to refuse to eat. The temperature on Sep- 
tember 28 was over lO^o F. On the following day the animal was found 
dead. The autopsy revealed an acute case of Texas fever with an enor- 
mous infection of the red corpuscles of the blood with the Texas-fever 
parasite. An examination of the other animals in this field showed 
that only one other was diseased. This was the case upon which vene- 
section had been practiced, and whose blood had been examined last on 
September 8. How was this infection brought about? In a prelimi- 
nary report* the probability of direct inoculation by flies was empha- 
sized. The disease had appeared on the station as early as Augusts 
in those cases artificially infected with young ticks, -and it appeared 

^ Report of the Secretary of Agriculture for 1891, p. 134. 
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Bubsequently in the geueral-cofitrol field VI. Hence the opportunity 
was afforded for the conveyance of the virus by insects from sick ani- 
mals. Instead of this channel of infection there is one other possible 
one. Though no ticks could be found on the animals in this field, a few 
may have been carried there in the course of the season, or they may 
have crawled there. A few ticks on an animal may have been over- 
looked, since they are still quite small when animals succumb in the 
acute stage. Moreover they may have attached themselves in places 
not regularly selected by the young ticks (inner aspect of thighs and 
esctttcheon), in which case they would have been quite certainly over- 
looked. On the whole we must confess that the infection of these two 
animals is a matter the obscurity of which can not be cleared up. They 
are the only cases of Texas fever which have occurred on the station 
fields during the four summers of experimentation which are not di- 
rectly traceable to Southern cattle carrying ticks^ to ticks alone, or to 
direct transferrence of blood from sick native or healthy Southern ani- 
mals to susceptible natives by inoculation. , 

IionmiTY AND Protective Inoculation — Distribution of Dis- 
eases Kesembling Texas Fever on other Continents. 

immunity in southern cattle. 

It has been stated by some observers that Southern cattle soon lose 
their immunity against Texas fever after they have been taken to 
Korthem pastures, and that they are liable to be attacked by this dis- 
ease after having been away from the permanently infected territory 
for a year or longer. These statements, so far as we know, are not 
based upon experimental evidence^ but upon observation of natural 
outbreaks, and hence the evidence is likely to be weak in one or more 
poiiits. As we were more or less favorably situated to test these state- 
meuts, some of the Southern animals were kept on the station grounds 
for one or two winters and then reexposed to freshly imported Southern 
animals, together with Korthem stock. These experiments are a part 
of those already described in connection with ticks, and the following 
numbers, therefore, belong to the original experiments. 

Experiment 8 {exposure of native to Texan cattle). — In addition to the 
natives, a Southern animal (No. 02), brought from North Carolina in 
1889, was exposed on this field September 25, 1890, with a native (No. 
74). The latter died October 16, while the Southern animal appeared 
not to be affected. The blood was examined three times. The corpus- 
des did not fall below five and one-half millions. All adult natives * 
exposed in this inclosure during the summer succumbed to Texas fever. 

Experimeivt 9 (exposure of natives to North Carolina cattle), — In addi- 
tion to the natives placed in this inclosure, the following Korth Caro- 
lina cattle of the previous year were introduced July 4, 1890 : 

No. 32 (heifer, 3 years). Exposure negative. 

No. 59 (cow, 5 years). Exposure negative. 

No. 87 (calf of No. 59, 3^ months). Slight infection. 

No. 61 (steer, 2 years). Exposure negative. 

No. 67 (cow, 5 years). Exposure negative. 

No. 86 (calf of No. 67, 2 mouths). Slight infection. 

From this table it will be seen in the first place that none of the cat- 
tle died or became visibly diseased. In Nos. 32 and 69 the blood was 
examined September 3, when all exposed natives were cither sick or 
dead, and found normal. Nos. 61 and 67 were not examined in thia 
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way. In case of the two Southern calves descended from Southern 
parents, but born on the station, there was a slight infection character- 
ized by the presence of the intraglobnlar coccns-like stage of the Texas- 
fever parasite. In No. 87 these were detected September 20, but the 
blood corpuscles did not fall below five millions, as far as the few ex- 
aminations are evidence. In No. 80, the younger cal^ there was a 
decided fj^ll in the number of red corpuscles associated with the pre*- 
erkje o/ the parasite in the same stage as in No. 87. The corpuscles 
numbered but three and^one-half millions October 30. 

Experiment 14 (exposure of natites to North Carolina cattle). — ^In addi- 
tion to the natives placed in this field the following Southern aniBiab 
were introduced July 2, 1891 : 

No. 55 (cow, 5 yeara old, from North Carolina in 1889). Exposure negatire. 
No. 62 (heifer. 3 years old, from North Carolioa in 1889, exposed in iSlO). £x- 

poenre negative. ' 
No. 121(coWy 4 years old, from Texas in 1890). Exposure aegatfre. 
No. 126 (cow, 6 years old, from Texas in 1890). Exposure negative. 

These four exposures proved negative (so far as any ojitward signs 
of disease are concerned). No.55 had been away from Southern pas- 
tures and not reexposed for two years. Her blood August 29 was nor- 
mal. The blood of N^os. 62, 121, and 126 was not examined. In the«e 
experiments the examination of the blood was not carried on systemat 
ically, and hence no very definite conclusions can be drawn as to tbe 
presence or absence of all disease. However, the examination of the 
blood of adults when made was negative. It is evident that theimmH- 
nityof Southern cattle is not lost in one year or in two years. And by 
this we mean insusceptibility so far as a severe attack is concerned, 
for none of the adults showed any signs of disease, while none of the 
exposed natives resisted. 

It is esx)ecially interesting to note that the two Southern calves 
exposed for the first time were not entirely insusceptible. A mild form 
of the disease was detected late in the season, and it is not beyond 
probability to assume that they may have been slightly affected through 
the entire summer. This seems to make it probable that Southern ani- 
mals acquire at least some of their immunity by mild attacks very early 
in life. 

NATURAL im:viu:nity op northern cattle. 

Natural immunity of cattle more than 1 year old, — This we know is 
very slight, for the mortality in many outbreaks has been found to be 
nearly 100 per cent. Still, there are animals which have more or less 
immunity, though never exposed to the virus of this disease. By com- 
piling the cases exi)osed.on the station in theordinary way toSonthera 
cattle in 1880, 1890, and 1891 (experiments 1, 9, and 14), and rgedang 
all those exposed after September 15, we may obtain approximate per- 
centage of insusceptible cattle. There were exposed in all during these 
three years 24 head over 1 year old. Of these only one animal remained 
unaffected, though exposed twice. This was an old cow (So. 67). The 
remainder passed through more or less severe attacks and five (^os, 
40, 53, 50, 104, and 159) recovered. Some animals, it is true, were killed, 
but in a dying condition, and these are included with those that died. 
It may be said, therefore, that about 95 per cent of adult Northern ani- 
mals are susceptible to Texas fever. When we examine the record of 
the animals under 1 year of age we obtain a somewhat different result 

There were exposed in the general fields in 1889and 1890 in all eight 
calves. Of these two died in 1889 from an acute attack of Texas fever, 
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and two recovered. The remaining four exposed in 1890 xvere all 
affected, but none died of an acute attack. The disease was of the 
more or less mild, prolonged type, with the intraglobular coccus-like 
stage of the parasite in the blood.* Some succuml^d at the beginning* 
of winter from exhaustion, but not so far as could be discovered from 
the after effects of Texas fever. In general, calves are not insusc^ti- 
ble to Texas fever, but the disea^ is milder and the mortality is lower 
than with those more than 1 year old. Attention is here called to the 
case of a calf which was found dead thirteen days after birth in a field 
infected witli ticks only (experiment 10). The lesions were unmistak- 
ably those of Texas fever. 

ACQUIBBi) IMMUNITY OF NORTHERN CATTLE. 

This is a problem of far more economic importance than those just 
discussed, since it affords us some insight into the possibility of pro- 
ducing immunity artificially. The various field experiments of 1889, 
1890, and 1891, furnished a number of animals, some of which had passed 
through a mild attack, others through an«acute attack. Many of these 
were reexposed the following year to freshly introduced !N'orth Caro- 
lina cattle in company with fresh native animals. The following sum- 
mary includes all such exposuies. The number of the experiment cor- 
responds in every case to that already described, of which the one under 
coDSideration forms a part. 

Experiment 9. — The following recovered cases of 1889 were exposed 
with fresh natives to North Carolina cattle: 

July 4, 1S90.—NO, 51 (cow, 4 years) p^sed through a mild attack in the fall of 



July 4j 1890, — ^N6. 53 (cow, 2i years) passed through a fairly severe attack in the 

fall of 1889. 
July 4,1890. — ^No.64 (steer, 3 years) passed through a mild attack in the fall of 

1889. 
Septemher SO, 1890. — No. 65 (cow, 3^ years) passed through a mild attack in the 

faUofl889. 
July 4j 1890. — No. 75 (heifer, 16 months) passed through a prolonged attack in the 

summer of 1889. 

In these animals the severity of the first attack is best measured by 
the intensity of the destruction of red corpuscles. The number of cor- 
puscles in TSo. 51 had fallen below 1,500,000 on November 4, 1889. In 
ITo. 63 they fell to 2,500,000. In No. 64 they had fallen to 2,700,000 on 
November 7, but there were still many infected corpuscles in the circu- 
lation. In No. 65 they numbered only 1,700,000 November 4. No. 75 
was not examined. The result of the second exposure in 1890 is, briefly, 
as follows: 

Ko. 51 dies of an acute attack August 26. 

No. 53 probably not affected. 

No. 64 passes through a prolonged, but rather mild attack. 

No. 65 passes through a mild attack (exposure late) and dies some time after. 

No. 75 probably not affected. 

Experiment 10. — No. 47 (cow, 4J years) had passed through a rather 
severe attack in the fall of 1889. The red corpuscles at that time fell 
below 1,000,000. July 4, 1890, she was placed in Field VIII, into which 
only adult cattle ticks had been thrown. She died of an acute at- 
tack September 12. 

* It is probable that in all these cases a short acute attack preceded the mild at- 
tack. 
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Uxperiment 14, — The following recovered cases of 1890 were exposed 
with fresh natives to North Carolina cattle July 2, 1891 : 

No. 56 (steer^ 4 years) passed through a prolonged attack iu fall of 1890. 

No. 102 (cow, 7 years) passed through au acute attack (due to ticks only) in sum- 
mer of 1890. 

No. 130 (cow, 6 years) passed through a rather severe attack (Experiment 13) in 
artificially heated stable (1890-^91). 

No. 143 (heifer, 2^ years) passed through a doubtful attack (Experiment 13) in ar- 
ti^ciaUy heated stable (1890-'91). 

The result of this exposure is, in brief, as follows: 

No. 56 passed through a mild attack. 

No. 102 was slightly, if at all, affected. 

No. 130 died from au acute attack August 27. 

No. 143 passed through an acute attack and recovered. 

Experiment 17. — In addition to the natives, not hitherto exposed, 
which were placed into InclosureVI,inl892, together with fresh North 
Carolina cattle and ticks, the following recovered cases were included: 

No. 135 reezposed July 20. This animal had passed through an attack in Field 
VllI (ticks only) in 1890. This summer it was again attacke<^ and the red corpus- 
cles at one time were found as low as 2,000,000. 

No. 167 was reexposed on the same day with the preceding. It had passed through 
an acute attack last year, and was very low for a time. This summer tJiere was 
probably a slight attack, as the blood corpuscles, though they did not faU below 
5,000,000^ showed signs of regeneration. 

The following cases were reexi)osed together on August 26 in the 
same field, and a hitherto unexjwsed native, a bull (No. 204), 2J years 
old,.wa8 put in with them as a control, since the season was now some- 
what advanced : 

No. 56 had passed through a prolonged hut mild attack iu the^all of 1890. In 1891 
it was again exposed and passed through a short acute attack. This summer there 
was prooahly a very short attack, as is indicated by the record of the red oorpnsoles. 

No. 105 had passed through an acute and prolonged fever in Field VIU (ticKs only) 
in 1890, foUowed by a relapse later on in the same season. A second exposure m 
September of 1291 was apparently negative. This summer, however, the disease 
reappeared on exposure, the loss of red corpuscles being fairly severe. 

No. 160 was exposed late in 1891 and passed throuj^h a short but acute attack, fol- 
lowed by a relapse which lasted into December. This summer the exposure was evi- 
dently negative. 

No. 166 was infected with artificially hatched ticks in 1891, and passed through an 
acute and rather prolonged attack. This summer the exposure was negative. 

No. 182 passed through an acute attack late last year as fhe result of the intrave- 
nous injection of infected blood. This year the exposure resulted in a slight attack. 

No. 185 at the same time passed through a similar attack, duo to inoculation. 
This summer the exposure was negative. 

No. 204. The control exposed at the same time in this field passed through a very 
acute attack, and was probably saved by its age. No. 225, which had just passed 
through the disease due to an infection with artificially hatched ticks, and whose 
blood corpuscles had nearly reached the normal, was transferred to this field August 
30, four days lat^r than the preceding lot. A second attack was the result, wifii a 
rapid and extensive loss of corpuscles. This case is merely introduced to show the 
intensity of the infection still existing in this field, but it cannot bo whoUy regarded 
in the light of a control. 
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The following table gives a brief r^sum^ of these exposures : 

Xaiure of att4kc1c. 
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1890. 


18&1. 


1892. 


56 


MiW, prolonged ,..,,-..., 


Short, acute 


Slight (?). 
Fairly severe. 
Do 


106 


Acute, prolonged, with relapse. . . 
Acute *.. 


Negative 


135 




160 





Short, acnte, with relapse 


Negative. 


166 1 


167 1 


Acute , . 


Slight (?). 
Mild, short. 
No/;ative. 
Vorv acute. 


182 1 .: .:.. 


ilo 


185 ' 


do 


204 




(Control.) 







These experiments demonstrate the important fact that one attack of 
Texas fever does not necessarily protect the animal from a second 
attack. Of the eighteen cases, seven maybe said to have remained 
practically unaffected during the second exposure. Of the remaining 
eleven three died during the second exposure. It is impossible to 
determine in such cases how much natural immunity existed before the 
first attack. Thus No. 53 survived the first attack, while another cow 
exposed at the same time and nWrly of the same age succumbed to an 
acute attack, l^o, 75, the heifer which passed through the first expos- 
ure as a calf 4 months old, is hardly to be regarded as a fair case. 
Hence we must be cautious in giving even in these cases too much 
credit to the first attack in warding off' the following one. It is not to 
be denied that in the case of animjds not more than 2 J or 3 years old a 
first mild, attack may prevent a second fatal attack in many cases, and 
a first acute attack may be followed bjr a very mild infection, but it 
may be laid down as a general projiosition that a single attack is not 
sufficient to produce complete immunity. • 

PROBLEMS CONCERNINa PREVENTIVE INOCULATION. 

If a single attack of the disease itself does not afford complete pro- 
tection it is not likely that any process or method of artiflcifd inocula- 
tion will be successfhl in this respect. The profound effect which is 
necessarily produced in the body of an animal by a destmction of red 
corpuscles equal in amount to all those circulating in the body at any 
given time should make much more impression than any method of inoc- 
ulation is likely to do. And yet such an attack not only does not pre- 
vent a second attack but may not prevent death during a second attack. 
Aside from the difficulties attending the production of insusceptibility 
under any circumstances the difficulties of preparing a " vaccine'^ ac- 
cording to the method hitherto practiced are at present insurmounta- 
ble. The microorganism which we have described as the presumable 
cause can not be cultivated. Hence the method first practiced by l^as- 
teur of using an attenuated form of the virus itself is not within reach, 
and other means must be sought. Before suggesting any lines of experi- 
mentation in this field let us examine briefly under what conditions it 
is desirable to have an animal insusceptible to Texas fever. 

On pastures^ north of tile permanently infected area Texas fever can 
be kept away* by properly applied preventive measures. Hence the 
protection of Northern cattle by some artificial process is unnecessary 
and practically out of the question. It is, however, of great importance 
to be able to protect from a fatal attack valuable animals which are to 
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be taken South into permanently infected territories. It is probable 
that if calves be taken they may^ without treatment of any kind, sur- 
• vive the infection upon Southern pastures and become gradually insus- 
ceptible. But in case of animals more than 12 to 18 months old the 
first attack might be fatal, and if a preliminary mild attack could be 
induced by artificial means the fatal effect of a second attack might be 
averted. 

Perhaps the simplest manner of producing a mild, usually nonfatal 
attack, is to exi>ose cattle on pastures which have been infected with 
ripe, egg-laying ticks at some specified time in the fall. This time 
must depend on the climate >of the locality where the infection is to be 
practiced. In the latitude of Washington we found, in 1889, the middle 
of September a convenient time for thennfection. In more northerly 
latitudes the exposure should be correspondingly earlier. Cattle ex- 
posed in this way take Texas fever invariably, but the mortahty is 
praoi^ically zero. Such animals may die of a second attack during the 
succeeding summer, but a second mild exi)6sure during the following 
autumn may furnish a sufficient jnrotectiop. Inasmuch as the recovery 
from even severe attacks of Texas fever js usually complete and not 
followed by any i)ermanent debility, such mild attacks would not be 
likely to cause any permanent iiyury to the exposed animals. 

Another method of inducing Texas fever is the injection of blood 
from cases of Texas fever. Such inoculations are apt to result in a mild 
attack if practiced after the hot weather of midsummer. The blood of 
Southern cattle will serve the same purpose, as our exi)eriments carried 
on this year (1892) have shown. If practiced in early summer the in- 
jection of such blood induces a prolonged attack and may cause death. 
These latter methods of inoculation require either the presence of Texas 
fever or of freshly imported Southern cattle.* The former method ot 
exposure to ticks is on the whole simpler, since it requires no operation, 
and since ticks are easily procurable from the permanently infected 
Southern territory. Mild attacks of this kind should be watched with 
care, and the blood examined from time to time to obtain positive infor- 
mation coneerniDg the severity of the induced attack. The temjKra- 
ture should likewise be taken morning and evening. ■ 

Efforts to protect Northern cattle by inoculation were made by Dr. 
Paul Paquin (9, p. 14). We can not review these experiments in detail. 
While we must commend the faithful work we must dissent from the 
method, and hence *can not regard it as applicable in practice. The 
wholly diflferent outcome of our experiments concerning the micro- 
organism and the cattle tick as probably the only transmitter prevents 
us from accepting^ any results based upon hypotheses which are now 
shown to be unfounded. But if we look at the results obtained by 
Paquin's vaccination we will be convinced that they are far from being 
satisfactory. Thus Dr. Dinwiddle (9, p. 23) reported a mortality of 100 
per cent among nonvaccinated animals, and of 75 per cent among vac 
ciuated animals exposed in Arkansas. Of vaccinated and nonvacci- 
nated cattle sent to Texas 66§ per cent of the former, and 88| of the 
latter, died. These percentages show so little difference between the 
mortality of vaccinated and nonvaccinated cattle that, bearing in mind 
the various unknown factors which come into play in such exi)eriments, 
we may regard the effect of this mode of vaccination as negative. 
What is meant by the author when he speaks of the virus used in 

* Since the above was written we have determined that the Texas fever parasite 
was carried in the blood of a North Carolina animal three years after leaving the 
permanently infected territory. 
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these inoculations as doubtful it is difficult to understand. A culture 
always contains a definite kind of bacteria, and they are either of the 
wrong kind or the right kind, and no vaccination experiments should 
be attempted, or, if attempted, reported without an exact description of 
the underlying conditions, so that they may be repeated if necessary by 
others. The real difficulty, however, with these experiments^ lies 
deep^. Vaednation experiments were tried before anything definite 
wa« known eoneeming the nature and causation of the disease, and 
hence were built on hypotheses of a vague character in place of demon- 
strated facts. Any reader of the foregoii^g pages of this report will be 
satisfied that the diagnosis of Texas fever must now require a careful 
periodical examination of the blood, and that unless this is carried out 
the disease may escape observation. Again, all test exxxxsures must be 
made under precisely the same conditions and not in different inclos- 
nres with a doubtfal or a variable infection, since we now know that the 
infection is carried by the newly hatched tick. 

The statements made above concerning the possible uses of mQd iu- 
fections as means of subsequent protection must be i-egarded as mere 
suggestions, which may or may not prove of practical utility on a large 
scale. They are carried out so easily, however, that they maybe tried 
by anyone exercising a certain amount of care. 

IS TEXAS CATTLE FEVER RESTRICTED TO THE AMERICAN CONTINENT? 

Among the diseases carried from their natural habitat by intercourse, 
Texas fever occupies a very prominent i)08ition. , Existing chiefly as a 
rnHd, rarely recognizable, malarial infection in certain regions of our 
country, it becomes a highly fatal infectious disease when transi)orted 
beyond its natural confines. The movement of cattle is entirely re- 
sponsible for the phenomenon. The question naturally presents itself 
whether such a disease is not to be found in other countries situated a« 
we are. Only an active movement of cattle, such as took place in our 
country in 1867 and 1868, in the hot months of the year, together with 
their disseminatioiiL over ^N^orthem pastures, would demonstrate the 
presence or absence of such a plague on other continents. But there 
is evidence even now that a disease resembling Texas fever very closely, 
if not actually identical with it, exists in Southern Africa arid in Eu- 
rope along the Danube. 

SOUTH AFRICA. 

In 1883 a report was presented to the English Parliament by a com- 
mission of inquiry concerning a disease among cattle in the colony of the 
Cape of Good Hope known as " redwater.'^ This disease is defined by 
the commission as — 

an infective and malignant fever in horned cattle, characterized by the passing of 
mine of a color varying from blood-red to pnrplish-red, and holding the htematin or 
coloring matter of the blood in solution. One ox .can not give another rodwater as* 
a smallpox patient can give his disease to his neighbor. Redwator is not conta- 
gious in that way. The poison of red water passes from asuflfering animal on to pas- 
turage. What, if anything, happens to the poison at this stage is not fully deter- 
mined. Another ox feeds over the pasturage thus contaminated and Ijecomes in his 
tarn the suflferer.*' 

The disease was first observed in 1870. Since then it has been intro- 
duced from time to time by oxen used as carriers, which keep up com- 
munication with the territory north of the colony. Of the precise man- 



* Supplementary report (1881), p. 3. 
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ner in which the virus is communicated by the cattle only this was 
known, that while they did not infect other cattle directly they did in- 
fect the ground over which they passed. 

The symptoms of this disease are summarized by the commission as 
follows : 

The beast, when first observed, appears dull and sluggish, with a tendency to leave 
the rest of the herd ; the hair stands erect, like that of an animal on a cold day 
(a staring coat) ; the ears hang, and the eyes have a duU, lusterless appearance. In 
some cases the beasts will cease feeding ; in other cases they continue to nibble at 
the herbage until nearly the last, but in an indiiferent manner, indicating that they 
have no relish for their food. There is generaUy a dribbling of saliva from the 
mouth ; the nose or muzzle may appear quite moist during the early stages of the 
disease, but it invariably becomes dry and crusty as the disease advances. Later 
on, the animal will manifest a disinclination to move, and when compelled to do so, 
will walk with a dragging, straddling gait, as if weak across the loins. In some 
cases where the sick beast is left undisturbed, it will remain almost constantly in 
one place, and while standing with head depressed, and ears hanging, in a drowsy, 
semicomatose condition, look the very picture of complete nervous prostration. 
Some such cases will lie down the greater part of the time- and scarcely move, and 
when found dead the head and limbs will be resting in their natural position, as if 
the beast was asleep. In one very marked case of this kind the colonial veterinary 
surgeon, on leaking a post-mortem examination, found the carcass pale and almost 
bloodless, as if the animal had been bled to death. In other severe cases a twitch- 
ing and quiverin|5 of the muscles will be observed, esj^eoially of those situated in 
the flank and behind the shoulder, while the animal will stand and grind its teeth 
and curl up its upper lip. The beast's dung during the early staj^es of tho disease 
is very often soft, with a tendency to diarrhea in some cases; but it almost invaria- 
bly becomes hard as the disease advances. In some very severe cases, where recov- 
ery has taken plaee, the favorable crisis appeared to be ushered in by a salutary 
diarrhea. But whether the dung is hard or soft it is ffenerally of a brownish tinge, 
and mixed with blood and mucus. In milch cows the very first symptom observ- 
able is tho sudden cessation of milk ; and in many mild cases, of which there is gen- 
erally a considerable percentage in a herd, the only symptoms discernible are a dull, 
dejected appearance, stUring coat, and a slight stiffness for a day or two, after whicli 
these symptoms disappear, and the animals resume their usual appearance. Of 
course, the most prominent and diagnostic symptom in this disease is the color and 
tho character of the urine, which varies generally, as the disease advances, from a 
pale yellow to a dark port-wine color; in many very typical cases, however, even 
amongst those which terminate fatally, the urine does not acquire that deep tinge. • 
In many cases, also, even when the attack has been very severe, when the crisis is 
passed, recovery is very rapid, and it is very remarkable, in such cases, bow soon 
the urine reassumes its normal color and density with the disappearance of the albu- 
men. In other cases, again, where tho liver fails to resume jts healthy function, the 
beast will become hidebound and unthrifty-looking, while a thick scurf will form 
on the skin. 

The lesions observed on post-mortem examinations were reported by 
the veterinary surgeon of the colony as follows: 

On cutting through the skin tho fiesh is seen to be pale and bloodless, and occa- 
sionally of a yellowish tinge; sometimes there is a subcutaneous emphysema and 
infiltration of yellowish-colored serum. * * * 

Lircr. — This organ is nearly always more or less affected, being augmented in vol- 
ume, and in many instances altered in texture, and so softened as to be easily broken 
up with the finger. On cutting into it tho ducts are often found filled with bile, and 
sometimes from the cut surfaces large quantities of black blood escape. The gall 
bladder is usuaUy full of thick bile, and many have thought that this distended 
condition of it was in some way tho cause of tho disease, which is quit^ a mistaken 
notion, as this state may be observed in other diseases, and in any case where the 
process of digestion is arrested, as the bile continues to be secreted and simply col- 
lects in its natural receptacle till wanted for use. 

Spleen. — This viscus I have invariably found affected, it being generaUy enlarged 
to three or four times its natural size, and filled with black blood, giving to its 
external surface a livid blue or black color. On holding it up by one end, it wUl be 
found that the bloo<l wiU gravitate to the most dependent part, showing that the 
splenic tissue is disintegrated. On cutting into it, black incoagulable blood escapes 
from the incision. 

Kidneys. — In a few instances I have found these organs looking quite natural, but. 
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as a rule, the^ are much congested, dark in color, and augiiu'uted in volamc, and 
sometimes easily broken down. 

During the outbreak of this disease in 1871-72, many persons noticed engorgcnTbnt 
or di8col9ration of the tissues surrounding the kidneys, while the capsules of the 
kidneys contained a fluid more or less dark colored. 

Bladder, — ^This usually contains urine of a high color, often (^^uite black, but 8(»me- 
times not much altered in appearance. If left to stand it deposits a sediment, which 
on examination, is found to consist of mucns corpuscles, hippurates, etc., while tl^e 
urine itself contains a variable quantity of albumen. 

The color I find due to the escape of the hematin of the blood. 

Mouih.^)u the tongue I have sometimes seen dark-colored Hpots or patches, but 
this condition is by no means constant, as in many instances the mouth looks quite 
healthy. 

Rumen,-^In this stomach I have found the inner coat much discolored after the 
animal has been dead some hours, the epithelium peeling off readily. In other cases 
when I have opened animals immediately after deatb, I have*uot found this condi- 
tion, though in a few instances I have noticed a slight redness. 

Reticulum. — This stomach has not exhibited any symptoms of disease in any animal 
that I have examined. 

OnwHum (third stomach). — In most cases I have found this organ healthy ; some- 
times I have noticed the leaves slightly reddened, and the vessels radiating from 
their attached border injected, but I have never observed the sloughing which 
occurs in cases of rinderpest, and some other diseases, nor ecchymosis either. When 
I have found the tissues discolored and the epithelium peeling off readily, it has 
heen after the animal has been dead some time, and the same occurs in cattle which 
have died from other causes. In a few instances I found the contents hard and dry, 
in others quite soft. 

This dry, impacte<l state is not i)eculiar to this disease, nor has it anything to do 
with the cause of it, as some have supposed. 

Ahomasum (fourth stomach). — I have noticed intense congestion of this organ in all 
cases, with more or less ulceration penetrating to the muscular coat. In some 
instances there were superficial erosions not extending to the submucous tissue. 

The mucous membrane was covered with mncus generally tinged with blood. 

Intestines. — The small intestines are invariably congested, and in other respects 
present the same appearance as the fourth stomach. Peycr's glands I have found 
enlarged and dark in color, but I have not detected ulceration of them. 

The large intestines present a similar appearance to the small, but in a lesser 
deeree. 

hi a few instances a kind of croupous exudation has been seen, and easts of por- 
tions of the intestines have passed with the feces. 

Chest.— -In this cavity I have not observed any particular indication of disease, 
with the exception of patches of ecchymosis in the lining membrane of the heart. 

Brain. — In the few instances where I have examined the brain I have found the 
membranes covering it much injected, and yellowish colored serum iu the ventricles. 

Enough of the report lias been quoted to illustrate the striking sim- 
ilarity of this South African disease and Texas cattle fever as regards 
the symptoms and lesions and the noncontagious character of both 
maladies. Both are carried by cattle from warmer, permanently iii-. 
fected territories, and in both tiie pastures become infected. In fact, 
the commission reports that a certain line exists which represents the 
boundary of the infected district. This is deducible from the minutes 
of the proceedings, where the following passage occurs: 

The commission recommend that the southern red water line, at present drawn at 
the Umtata River, be strictly respected, and that no cattle, either loose or in yoke, 
be allowed to Ci'oss that line except from a portion of East Pondoland, where no 
redwater is known to exist, and from such portion of East Pondoland only by cer- 
tificate. 

It is to be hoped that this i^eculiar disease will be soon made the sub- 
ject of investigation to determine whether or not it also is transmitted 
by some specific parasite like the cattle tick, and whether or not it is 
really the same as Texas fever. 

ROUMANIA. 

Still better evidence of the existence of Texas cattle fever outside 
of our own country is fiirnished by certain investigations made by Profc 
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Victor Babes,* of Bacliarest, in 1888, concerning epizootic liaemoglobi- 
nuria among cattle in Roumania. According to Babes — 

A pecaliar disease devastatea, siace olden times, tl^e herds of Roamania. Native 
veterinarians have given it the name gastro-entero-nephritis. Nowhere are refer- 
ences to be found in publications conoomingthis plague, \vluch formerly was regarded 
the same as rinderpest. It is not less fearful than the latter in the persistence with 
which' it demands annoally thousands of victims from amon^ the roost powerfol 
draft oxen, especially in the swampy lowl^ds of the Danube River. * ^ * Gov- 
ernment commissions had endeavored to determine the nature of the plaguo ia 
former epizootics, but neither the infections nor the contagions character could be 
determined. The disease was looked i^pon as a kind of malarial disease. 

Its dissemination seems to be largely due to (kaft oxen. Babes is 
inclined to consider it as spreading from public drinking places, and 
that the infection starts from such fountains as centers and extends 
over a restricted area therefrom. Babes also makes the curious state- 
ment that "the disease moves from one end of the village to the other, 
reaches after a few days a certain place in the village from which it 
does not spread farther, while those animals in the infected part of th^ 
village hitherto spared from the disease may succumb later." It is 
evident that the way in which the virus is disseminated is not known, 
and that the above statements are more or less oontradictory and need 
elucidation. It should be borne in mind that the conditions as described 
by Babes must be very complicated, owing to the employment of draft 
oxen moving from place to place. 'So mention is made in these investi- 
gations of any ectoparasites. 

s Symj^toms. — The most powerfcd draft oxen are the chief victims. 
Cows are rarely attacked; calves never. An animal affected with the 
disease appears weak, the head and ears droop and the back is arched. 
The temperature is devated, the pulse and respiration rapid. After 
two days some recover, others begin to i>ass dark-red urine. In such 
cases emaciation becomes marked, njuscular tremors appear, and the 
temperature rises to 40-41o C. (1040-105.8^ F.). The animal now sways 
and drags its hind limbs after it. The bowels may be constipated or 
pass liquid, reddish brown, sometimes bloody stools. The disease may 
terminate fatally in four to seven days. In rare ca^es fatal relapse 
occur after apparent recovery. The urine contains but rarely red cor- 
puscles. Usually albumin and coloring matter of the blood are present. 

Pathological changes, — The lesions found by Babes are intermingled 
with those produced by Peniastomum^ so that it is difficult to determine 
which are due to the specific fever and which to the parasites. Of the 
•more important we may extract the following brief statements: 

The lungs may be the seat of emphysema and hypera^mia. The heart 
muscle is pale red, friable. The fluid blood and the clots in the heart 
cavities are quite pale, indicating a marked loss of coloring matter. 
The liver is enlarged, in some cases yellowish brown, in others dark 
brown and rich in blood. Babes dwells upon the peculiar mottled 
api)earance of stained liver sections due to the fact that the ceutrd 
zone of each acinus is in a necrotic condition; i. e., the nuclei have 
wholly or partly disapi>eared from the parenchyma cells. This condition 
is precisely similar to that observed in Texas fever. The gall ducts are 
not obstructed. The gall bladder contains fluid, orange-yellow bile. 

The spleen is always enlarged, black or blackish red, the capsule 
tense. The enlargement resides in the pulp, which is blackish, disin- 
tegrated. 

*Die Aetiologie der senchenhaften Haraoglobinurie des Rindes. Archiv. fiii 
pathol, Anatomie und Physiologie, cvx (Jan., 1889), p. 81. 
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The third stomach is impacted. The fourth or true stomach is always 
hjperiemie. As a rule hemorrhagic erosious are found in the pyloric 
portiou, still more frequently flat or deep excavations are observed along 
the mucous folds, with hemorrhagic base, and covered with a slightly 
elevated greenish-brown slough, more or less easily removable. The 
hemorrhagic and cedamatous changes along the digestive tract and its 
mesenteries seem to be much more pronounced than in Texas fever, but, 
as stated above, Fentastomum may have something to do with these. 

The kidneys are surrounded by hemorrhagic, oedei&atous tissue. 
Frequently the site of a kidney is indicated by a large blackish, hemor- 
rhagic area. The kidneys are enlarged, the cortical XK)rtion dark red. 
In the pelvis more or less extravasation of blood. The bladder con- 
tains much dark-red urine. 

The muscalatnre of the body is in parts pale and friable. The mem- 
branes of the brain and spinal cord are injected, the nervous tissue rich 
in blood, sometimes softened and cedematous. 

That portion of the work most interesting to us is the description of 
bodies within the red corpuscles, which are strikingly like the parasite 
of Texas fever in its intermediate stages. Babes finds peculiar micro- 
organisms, which he calls bacteria within the red corpuscles in the cap- 
illaries of the mucosa of the stomach and intestines, in the mesenteric 
glands, in the liver, spleen, and kidneys. In the mesenteric glands' 
they were found free in masses. In the kidneys they were exceedingly 
abundant, both free and within red corpuscles. He also detected them 
in the musculature of the body, sometimes in the marrow of the bones. 
In the brain and spinal cord they were not found. 

Babes describes these peculiar microorganisms when stained in Lof- 
fler's methylene blue or methyl violet as squarish bodies, each divided 
by a light line so as to form abody like a diplococcus. The description 
is va^ne, but an examination of the illustrations shows that the cor- 
puscles may contain two such diplococci hanging together at one corner 
and making an angle with each other. Babes finds also that these 
organisms can not be stained in sections by the current bacteriological 
methods. He resorts to the following procedure to avoid the decolor- 
izing action of the alcohol: The sections are stained in Loffier's methy- 
lene blue for one hour, then dehydrated in an alcoholic solution of 
methylene blue. Thence they are transferred to an alcoholic solution 
of eosin and lastly to aniline oil and xylol. 

The author believes that owing to the massing together of the " dip- 
lococci" in the mesenteric glands, the capillaries of the mucosa of the 
stomach and the oedemas surrounding these organs, that they enter by 
way of the ulcers of the fourth stomach, become disseminated in the 
blood, and then attack the red corpuscles. The probable truth of the 
matter is, however, that the bodies which he saw have already been in 
corpuscles and have been set free by their breaking down. 

Bac£eriological observations were made on a certain number of cases, 
of which some are rei)orted. The whole work is regarded as preliminary, 
however, for the results are by no means conclusive. Several kinds of 
bacteria were isolated from oxen which had succumbed to the disease. 
One of these was cidtivated with great difficulty, and is fatal to rabbits 
in about two weeks. Its relation to the disease, though assumed by the 
author, is not yet proven, since no inoculations are reported which show 
that it is capable of reproducing the disease in cattle. 

In a more recent communication • Babes gives some additional facts 
bearing on the microorganism of this disease. 

* Verhandlungen des X. internatioualen medizinischen Congresses (1890). II. Dritte 
AWieUung., S. 104-108. ^ r^r^n]^ 
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The parasites are quite polymorphous^ The characteristic form is that of a dip- 
lococcus in the interior of the red corpuscle. In other cases there are two or even 
three pairs of the microorganism in a red corpuscle. The size of these bodies 
varies. Some individuals are 2 fiy others 0.5 // in diameter. In the firesh condition 
they axe recognizable within the red corpuscles by their moderate rofrangibility and 
their colorlessness. They do not move within the corpuscles. Stained with methyl 
violet their interior shows a peculiar line of division. The microbes are more tubu- 
lar {tu})\Bch)j witli ends rounded off, and they often liang together by means of a fine 
thread. Stained blue, the bodies are spherical and the chromatic substance is fonnd 
more on the periphery. The parasites are colored brown in chromate of petash. 

It will bc^ observed that this description ae-cords mach more closely 
than the one given in his first commniiication with that given in this 
report of the Texas-fever microorganism. Babes has detected no 
movement or changes of form of the microorganism within the corpus- 
cles. This may be due to the failure to examine the blood during the 
life of the animal. In fact, his description of these bodies indicates 
that hfe has thus far seen them only post-mortem. He also adds the 
following information concerning the transmissibility of the disease 
fi:om one animal to another: 

Blood of sick or dead cattle 2 or 3 days old may stiU produce the disease, but fre- 
quently a considerable quantity of fresh blood does not ilifect them. Undoubtedly 
this depends upon other conditions of development of the parasite in the animal 
body. TJius the parasite can only be transmitted once from cow to cow, and inocn- 
lations from rabbit to rabbit can only be carried through two or three generations 
with success. Of twelve inoculated beeves only four contracted the disease. 

In our experiments the infectious agent has been transmitted from a 
Southern cow to a Northern cow, and from this subsequently to four 
other Northern cows without any diminution of virulence. In fact, 
three of the four died. As the evidence for the above statement of 
Babes, that the transmission of the disease can be eflfected but onc^ 
from cow to cow is not presented, we can not examine into it more 
closely. 

As to the cultivation of the microorganism, Babes is more cautious 
in his statements in this second communication. Of 200 inoculated 
tubes only 12 showed a feeble growth of diplococci of various sizes. 
These are said to produce the characteristic disease in rabbits with a 
hemorrhagic (edematous exudate of the peritoneum and great masses 
of parasites in the same, exceptionally in blood corpuscles. This 
sounds more like the more chronic forms of the ordinary septiccsmia 
hemorrhagica in rabbit. As to the nature of the microorganism Babes 
now hesitates to express an opinion, and incliiies to the view that it 
may stand between the bacteria and the protozoa. 

It is difficult not to come to the conclusion that this disease is identical 
with Texas fever. The pathological changes are abnost precisely the 
same, and any minor differences are explainable by the assumption that 
Babes may have largely examined animals after the acute attack had 
passed away. The inicroorganisms of both diseases, and their general 
appearance and habitat, are strikingly alike. The fact that Babes cul- 
tivated his organism and produced disease in rabbits is not a strong 
argument against their identity, for it seems very probable that he may 
have had under observation one of those not very uncommon bacteria 
accidentally associated with various disease processes whose form is 
too small to resemble anything in particular and the cultivatioli of which 
is attended with many failures. Such forms are familiar to most work- 
ing bacteriologists. It is nevertheless impossible to come to any posi- 
tive conclusion that the Roumanian and the American diseases are the 
same until the investigations concerning the former are carried beyond 
the preliminary stage in which Babes has left them. 
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In the Caucasus* there prevails a disease during the hot season which 
is called "Tschichir," a name also applied to a kind of red wine, because 
the urine of affected cattle is red in color.- The disease is said to 'kill 
thousands of the best cows and oxen annually, and peasants lose the 
major part of their stock in a few days without being able to do any- 
thing to check the disease. The details concerning the disease are very 
meager. "At first the animal is dull, with drooping head and ears. 
It champs its teeth, moans, and discharges from its mouth a viscid, 
foul-smelling mucus. The bowels may be loose or costive and the urine 
is bright red.^ From observations of the disease the following conclu- 
sions are drawn : 

The "Tschichir'' has no infectious properties. The disease attacks 
mainly working oxen, more rarely milch cows, and never young ani- 
mals. It is more severe and acute in spring than in fall. It does^ not 
last more than three weeks in any one locality. In the first week it 
begins to show itself, in the second it is at its height, and in the third 
it disappears completely. The flesh of animals which have died of this 
disease is consumed without any ill effects by the nomadic tribes of the 
Caucasus. 

Practical Observations and Conclusions. 

It will undoubtedly be conceded by all impartial readers of the fore- 
going pages that the economic value of the results derived from these 
investigations is very promising. As yet they are undeveloped, how- 
ever, and their true importance can not be estimated. Experiments 
must be built w^n them in various directions. These we have thus far 
been unable to undertake, owing to the large amount of labor involved 
in determining the relation of ticks to the disease. In the following 
pageSj in addition to deductions immediately available in the control of 
this disease, a few suggestions are made in regard to the objects to be 
attained by further investigations and the manner in which they ehould 
b^ conducted. Those readers technically interested in carrying on such 
investigations will undoubtedly have read between the lines of the 
foregoing chapters all that can be suggested here. 

DIAGNOSIS. 

One of the immediate results of the work is the simplicity aaid ease 
with wtdch an outbreak of Texas fever can be positively determined. 
Most veterinarians and pathologists are able to recognize Texas fever 
when an acute case presents itself for i)ost-mortem examination. The 
greatly enlarged spleen, the peculiar coloration of the liver, the thick 
bile, and especially the haemoglobinuria, are so obvious that no one 
trained to a knowledge of the appearance of the healthy organs and 
excretions in cattle can make a mistake. But all cases are not in the 
acute stage at the time of death, and one or several of these important 
pathological changes may be missing or barely recognizable when 
present. In fact, there may be no animals which can be sacrificed, and 
all may be on the road to recovery. In such cases even the clinical 
signs, such as the high temperature, may be missing. 

Among the diagnostic characters to be added to the list are the ex- 
amination of the blood and the presence or absence of the cattle tick 
(Boophilus hovis). We may now consider it demonstrated that Texas 

*T. Praktisclie Bemorkungeu Ubor die ira Kaukasus Tscliichir (Hnpmaturia) gen- 
annte Krankheit des Horaviehs. Med. Ztg. Russlands, St. Petersburg, 1853, x, 209. 
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fever outbreaks in the North are not possible without the cattle tick. 
Isolated cases may occur through other agencies, perhaps, but no gen- 
eral infection of fields or pastures is possible without the cattle tick. 
Hence, in any doubtful disease where Texas fever is suspected, ticks 
should be looked for, and in doing so all those facts. concerning the size 
of the ticks on animals in the acute stage and during recovery aiul 
their location on the body must be borne in mind. On animals which 
have passed through the disease the ticks are nearly or quite full-grown, 
and therefore easily detected. But even when great care is exercised 
the ticks may be overlooked, or in a late fall infection they may have 
speedily disappeared. In such cases the examination of the blood will 
give the necessary information. This requires some skill, and a good 
microscope with objectives and oculars giving a magnification of not 
less than 500 diameters is necessary. The method of examination as 
well as the pitfalls to be avoided in interpreting appearances und^ 
the micrpscope have been discussed at length, and need not be again 
referred to here. While the presence of the microparasite within the 
red blood corpuscles, and the changed size and appearance of many of 
the corpuscles themselves, are usually of sufficient diagnostic value, it 
is always desirable that the number of red corpuscles be estimated at 
the same time. 

In the microscopic examination of the blood attention should be paid, 
first of all, to the presence of the various stages of the microparasite. 
In the mild type, the minute coccus-like body will be found within the 
corpuscle, near its periphery. As it is rarely seen in fresh preparations, 
stained preparations should invariably be examined. In t^e acute type 
of midsummer, associated with high fever, the larger; paired, pyriform 
bodies are always present, but usually in very small numbers. They 
may be detected as readily in fresh blood carefully mounted as in dried 
and stained preparations. Next in importance to the microparasite of 
the disease are the changes induced in the blood corpuscles by the 
anaemia. In fresh blood the variation in size of tlie individual corpus- 
cles and the very large size of many (from one and one-half to one and 
thre^-quarters times the diameter of the normal red corpuscles) is at 
once apparent. In properly stained preparations the peculiar granula- 
tions and the dift'usely stained appearance of a greater or smaller num- 
ber of the large corpuscles, as depicted on Plate ix and other plates, is 
quite characteristic. These changes may, of course, be the result of 
very severe, rei)eated hemoiThages, and these must be excluded first 
before the former can be considered as due to Texas fever. The cjianges 
in the blood corpuscles may be directly associated with the parasite in 
the mild type, but they usually follow the parasite in the acute type. 
Hence they may be the only indication of disease recognizable under 
the microscope in some cases. 

A reduction in the number of corpuscles is a very reliable sign of 
Texas fever. If we exc^t the occurrence of severe hemorrhages and 
the feeding of chemical poisons, their number is but slightly, if at all, 
influenced by diseases of various kinds. In several cases of advanced 
tuberculosis no reduction was noticed. In feet, there seems to be but 
little specific action of bacterial poisons on the red corpuscles, while the 
Texas -fever microbe limits its destructive action entirely to them. 
Anemia in cattle seems to be rare, as we found it but once among the 
many cases under observation. Hence the counting apparatus is of 
great service in detectiug Texas fever in all its phases, and should be 
used whenever possible. 

A summary of the diagnostic characters to be looked for when this 
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disease is suspected would include among others the following salient 
ones : 

(1) Cattle ticks. 

(2) Gross pathological changes: Haemoglobinuria; enlarged spleen: 
enlarged, yellowish liver; thick, flaky bile; ecchynioaes on the .external 
and internal surfoces of the heart. 

(3) The mieroparasite within the red corpuscles. 

(4) Modified or changed corpuscles (enlargement, the presence of 
staiaable granules, etc.). 

(5) The reduction in the number of red corpuscles. 

PREVENTION. 

Texas fever in the territory outride of the enzootic region is the 
result of the distribution of ripe egg-laying ticks by cattte from the 
enzootic region. Hence such cattle shc^uld not be allowed on unin- 
fected territory during the warmer half of the year. It is also evident 
tliat all cars carrying Southern cattle contain a larger or smaller num- 
ber of ticks which have dropped oft during the journey, and which are 
readjr to lay their eggs. The sweepings of such cars, wherever dei)os- 
ited, 'may give rise to a crop of young ticks, and these, when they have 
access to cattle, will produce the disease. Wherever Southern tick- 
bearing cattle are kept within twenty-five to thirty days after their 
departure from their native fields they are liable to infect such places, 
since it requires the period mentioned for the smaller ticks to ripen and 
drop off. But under special conditions even this period is too short and 
the Southern cattle may remain dangerous a longer time. This would 
occur when such cattle remain in any one inclosurc long enough (four 
to five weeks) for the progeny of the first ticks which drop off to apx>ear 
on the same cattFe. 

The above points are covered in the regulations of the Department 
of Agriculture concerning cattle transportation. These regulations 
insist on the complete isolation of cattle coming from the i)ermanently 
infected territory between March 1 and December 1 of each year, and 
on the proper disinfection of the litter and manure from such cattle 
during transportation. Furthermore, such cattle can only be trans- 
ported into uninfected territory for immediate slaughter during the 
prescribed period. These regulations, if properly carried out, would pre- 
vent the appearance of Texas fever at any time in those areas north of 
the enzootic territory. The only question which now presents itself 
with reference to them is the eflieiency of the prescribed disinfection. 
It has been shown that the infection resides only in the cattle ticks 
and their eggs; hence the destruction of these is absolutely essential 
to make the disinfection -of any value. In the present report this ques- 
tion has not been touched upon; therefore, pending the trial of various 
disinfectants, which is now going on, any discission or any suggestions 
are of little value. 

The harndessness of Southern cattle after being deprived of the cattle 
tick brings up the very imi)ortant question whether such cattle can not 
by some means be freed from ticks so that their transportation may go 
on without any restriction during the entire year. There are several 
ways in which experiments might be undertaken. Cattle might be 
subjected to disinfecting washes of various kinds, or else they might 
be run through disinfecting baths which expose the whole body to the 
action of the liquid used. Such processes would require careful atten- 
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tion. The survival of a very few ticks might lead to serious conse- 
quences, since a single ripe tick averages about 2,000 eggs.. 

Cattle may be deprived of ticks on a large scale without the use of 
any disinfection if the following plan be adopted: Two large fields in a 
territory naturally free from cattle ticks are inclosed. The tick-bearing 
cattle are put into the first inclosure and kept there about fifteen days. 
They are then transferred to the second, inclosure for the same lengtli 
of time. Thirty days after the beginning of their confinement they may 
be considered free from infection. The reason for this procedure is sim- 
ple enough. The cattle drop the ticks as they ripen in the inclosures. 
By being transferred to a second (or even a third) inclosure they are 
removed from the possible danger of a reinfection by the progeny of tiie 
ticks which dropped off first. It is evident that such inclosures can 
only be used once a season, since the young ticks subsequently hatched 
remain alive on the ground for an indefinite length of time. Such in- 
closures must not be located wiiere there is a possibility that the ticks 
might survive the winter. 

For cattle which are introduced into the enzootic territory two modes 
of prevention may be adopted. Either they are kept entirely free from 
ticks by confinement in stables or upon pastures known tobefree from 
ticks, or else they are exposed to the infection in such a way as to become 
insusceptible to it after a time. The first method is open to the objec- 
tion that ticks may at some time accidentally gain access to such cattle 
and produce a fatal disease. The second method seems the more ra- 
tional, provided it can be successfully carried out. We know that South- 
ern cattle are insusceptible to the disease, and the way in which this 
insusceptibility has been acquired has been already discussed (p. 2731 
Young animals seem to be largely proof against a fatal infection, al- 
though they are by no means insusceptible. The repeated mild attacks 
to which they are subjected finally makes the system indifferent to the 
virus. The introduction of young animals into the permanently infected 
territory, though not without danger, is far safer than the introduction 
of animals older tlian one year. The danger of a fatal infiection in- 
creases with the age of the animal, and is very great in cows over 5 or 
6 years old, as is distinctly shown by the experiments record^ in this 
report. 

The subject of preventive inoculation has already been discussed and 
experiments cited on another page. It has been shown that while in 
general two mild attacks may not i^revent a third attack, this will not 
be fatal. One very acute attack will usually prevent a second severe 
attack. Hence it is possible to prevent cattle, even when fairly along 
in years, from succumbing to a fatal attack by several preliminary 
carefully guarded exposures to a mild infection. This infection may 
be produced by scattering ripe ticks in an inclosure, or by placing 
young ticks on cattle in the fall of the year (p. 278). Protective in- 
oculation of this kind should be carried on at some locality outside of 
the enzootic territory carefully chosen for the purpose. A few years of 
careful experimentation would probably lead to an efficient method 
which, when definitely formulated in all its details, could be applied in 
different parts of the country. Such experimentation shotdd, of course, 
pay special attention to the relative susceptibility of the various higher 
grades of cattle, a matter which we have been unable to touch upon 
thus far. 

What can the individual farmer or stock-owner do in the event that 
Texas fever has been introduced into his pastures! From what has 
been said thus far pastures which have been infected by Southern ca^ 
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tie or ticks from tbe litter and manure of infected cattle cars should be ■ 
avoided during tbe entire summer season. While we know that young 
ticks may remain alive in jars for two or three months without food, it 
would be premature to conclude that such is the case on pastures, as 
the conditions are quite different. Yet everything seems to point to a 
long sojourn of young ticks on infected fields, and pending the carrying 
out of experiments to test this question we would recommend that 
native cattle be not allowed to graze on infected fields, until after the 
fii*st frosts, for even a mild att<ack in fall before the ticks have been 
destroyed by frosts is debilitating to cattle. The period of time during 
which infected localities remain dangerous varies, of course, with the 
latitude, and would be shorter the colder the climate. 

The infection of stables, stalls, and other structures with the ticks 
shoidd be counteracted by thorough disinfection. The adult ticks and 
the eggs must be destroyed. As stated above^ we know as yet very 
little concerning the agents which will destroy the vitality of the eggs 
of ticks, but the use of water near the boiling point may be sufficient, 
if liberally applied, to destroy thoJife of the embryos. In the case of 
litter and manure heaps the thorough saturation with some strong 
mineral acid in dilution may accomplish the purpose. Ordinary lime, 
slaked or unslaked, densely sprinkled over infected places, so as to form 
a continuous layer, may be recommended. The slow incrustation of the 
egg masses with carbonate of lime may be expected, provided the 
manure is under cover. Otherwise it will be washed away and may 
leave the eggs unharmed. In regions outside of the enzootic territory 
the absence of ticks may be accounted for by the severity of the winter ; 
hence in unprotected localities disinfection is unnecessary after the 
winter has set in. But it may occur that in sheltered places the eggs 
will winter over and the ticks reappear the following spring. Whether 
such ticks are likely to produce any serious trouble in the absence of 
Southern cattle we are unable to state definitely. All that we know is 
that disease may break out when Southern cattle of the preceding 
year are in the pasture, as was demonstrated accidentally in our inves- 
tigations during 1891. Hence all infected material should be freely 
exposed to the frost, even though treated with disinfectants before- 
hand. 

"^ TREATMENT. 

If the disease is suspected in a herd, the animals should be searched 
thoroughly for the presence of small ticks, and the temperature of every 
animal taken with a clinical thermometer with which every stock-owner 
should be provided. This, wluch should be 5 inches long, is inserted 
well iuto the rectum and held there three to five minutes. If the tem- 
perature is 1040 to 1070 F., fever is present. The combination of ticks 
and fever, or the presence of the former in a locality where they do not 
naturally exist, may be considered a sure sign of the imminence of Texas 
fever. Though there are at least two species of ticks regularly infest- 
ing cattle in the permanently infected territory, these remarks can 
apply only to the species described in this report, since we know nothing 
as yet of the fever-producing capacity of the other species (Amhlyovima 
unipunctata). 

In case the ticks are found on the cattle they should be carefully 
removed and the cattle transferred at once to uninfected grounds. The 
cattle should be repeatedly examined for ticks and all found destroyed. 
While the change of pasture and the removal of ticks may not prevent 
the attack, nor cut short the disease after it has once shown itself, we 
8162 19 ' ^ . 
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feel certain tliat fewer animals will suceumb to it. A single infection 
is sufficient to cause severe and prolonged disease, as is shown by the 
injection of infected blood; but the mortality seems to be lower than in 
natm^al exposures, where the infection is intensified with every addi- 
tional tick. 

We are unable to recommend any specific remedies to be applied 
after the disease has appeared, because none have been tried as yet 
Quinine and its various preparations fed or injected under the skin 
may prove of value in destroying the parasite, or i)erhaps methylene 
blue, recently recommended for malaria, may be Of ^ome service. We 
liesitate, however, to do more than suggest these remedies, since their 
efficiency should first be carefully tested by well-planned experiments, 
whiclu should only be undertaken on a large scale, with a sufficient 
number of control animals, and guided by a repeated examination of 
the blood. 

The general indications to be followed in attempting te save diseased 
animals are perfect rest in a sheltered place. Sick animals should not 
be driven or excited, for the condition of the circulation is such that 
any effort may bring about rupture of blood vessels and lead to speedy 
death. The heixrt, moreover, is always seriously involved, and should 
not be strained in anyway. Again, the exposure of sick cattle in the 
sun's heat without shelter is liable to increase the already abnormally 
high temperature. We have, in fact, observed on unsheltered fields 
during very hot days a rise of fiom 2^ to 3*^ F. in presumably healthy 
cattle during the day, which we must attribute to the effect of the sun's 
heat. A sheltered place, preferably in the oi)en air, in which the sick 
animal remains free from the annoyances of other animals, is therefore 
best suited te its condition. An abundance of pure water should be 
supplied to aid the overtaxed liver and kidneys to excrete their abnor- 
mal products in a more diluted condition. The food given should be 
readily digestible. It may be on the whole better to withhold food 
entirely until the high temperature begins to subside, since the varioas 
digestive organs are in a congested state and not in a condition to do 
any work. 

The disinfection of infected pastures is out of the question, and mast 
be left to nature in winter. They may, however, be used for sheep, 
since we have found these animals unharmed after grazing on them dur- 
ing an entire summer. It is highly probable that all other domesticated 
animals may run over such pastures with impunity, since Texas fever 
outside of the bovine species has not yet been observed* 

CONCLUSIONS. 

(1) Texas cattle fever is a disease of the blood, characterized by a 
destruction of red corpuscles. The symptoms are -partly due to the 
anaemia produced; partly to the large amount of ddbiis in the blood, 
which is excreted with difficulty, and which causes derangement of the 
organs occupied with its removal. 

(2) The destruction of the red corpuscles is due to a microorganism 
or microparasite which lives within them. It belongs to the protozoa 
and passes through several distinct phases in the blood. 

(3) Cattle from the permanenUy infected territory, though otherwise 
healthy, carry the microparasite of Texas fever in their blood, 

(4) Texas fever may be produced in susceptible cattle by direct in- 
oculation of blood containing the microparasite. 

(5) Texas fever in nature is transmitted from cattle which come from 
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the i)ennanently infected territory to cattle outside of this territory by 
the cattle tick {BoUphUuH bovis). 

^(6) The infection is carried by the progeny of the ticks which matured 
on infected cattle, andjs inoculated by tliem directly into the blood of 
susceptible cattle. 

(7) Sick natives may be a source of infection (when ticks are present). 

(8) Texas fever is more fatal to adult than to young cattle. 

iO) Two mfld attacks or one severe attack will probably prevent a 
>8equent fatal attack in every case. 

(10) Sheep, rabbits, guinea-pigs, and pigeons fjre insusceptible to 
direct inoculation. (Other animals have not been tested.) 

(11) In the diagnosis of Texas fever in the living animal the blood 
should always be examined microscopically if possible. 

OASES ILLUSTRATING THE VARIOUS PROBLEMS SOLVED BY THE 
• PRECEDING INVESTIGATIONS. 

From the large number of cases which have entered into the experi- 
ments recorded in the i)receding pages, a few are selected and given 
below. The remainder may be found on record in Bulletin Xo. 1 of the 
Bureau of Animal Industry, devoted to Texas cattle fever. The cases 
have been selected to illustrate the various new facts discovered, both 
with reference to the nature of the disease and its transmission by means 
of the cattle tick. 

The following brief synopsis will enable the reader to inform himself 
of the significance of each case : 

No. 49 illustrates a severe case of Texas fever with ha?moglobinuria, 
which finally recovered. It was caused by placing the animal in the 
same pasture with Xortli Carolina cattle. 

No. 56 was exposed to the disease several times, and passed tlirough 
two-rather mild attacks. . 

No. 76 is a fatal case, produced by placing the animal in a field over 
which ripe egg-laying ticks had been scattered. 

No. 102a illustrates the occurrence of Texas fever in calves just born. 
From the same field as the preceding. 

No. 128 illustrates that the disease induced by Texan cattle^ is iden- 
tical with that caused by North Carolina cattle. 

No. 180 is a fatal case of Texas fever, produced by placing young 
ticks hatched in the laboratory on this animal. 

No. 186 is a fatal case of Texas fever, produced by the intravenous 
injection of blood from an animal affected with this disease. 

No. 198 demonstrates that a fatal case pf Texas fever may be pro- 
duced by injecting into a vein blof)d of healthy Southern cattle. 
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Xo. 76 (nfl<irf). —Heifer 1 year old when received, May 20, 1890, from the DiBtrict 
•f Colnmbia. 
July 4.— It was exposed in field VIII (cattle ticks only). 

August 14. — Temperature, 104.1. Blood corpuscles, 4,96G,000. In fresh prepara 
tioHS nothing abnormal detected. Stained preparations equally negative. 
Aagnst lG-18. — Heifer growing thin and weak quite rapidly. 
August 18. — 1 a. m. Animal walking about, but very weak and unsteady in its 
movements. At 9 a. m. lying down, unable to rise. Temperature, 99.7; pnlse, 124; 
respiration, 16. The skin almost bloodless. Blood obtained with difficnlty fVom 
skin incisions. Corposcles, 3,475,000. In fresh preparations a few doable pyriform 
intraglobular parasites ob»er\'ed. The same detected in stained preparations. As 
the temperature of the anin^al was falling rapidly and the animal now unable to rise 
and evidently dying, it was killed at 11 a. m., by a blow on the head. 

AHtop9y: On the skin of thighs, escutcheon, and belly a large number of ticks just 
completing the last moult. Lungs normal. Some adult specimens of StrongylNs 
nicnti'ua (both sexes) in terminal bronchi. Heart Abcrs have undergone cloudy 
swelling. In blood from the right ventricle scarcely any parasites present. Spleen 
weighs 1} pounds ; enlarged ; capsule tense ; under it a few hemorrhagic patches. 
On section, pulp dark, stul consistent, howeveiu In teased preparations some large 
cells containing from one to four red corpuscles. No free pigment. In stained 
preparations not more than 1 ]>er cent of the red cornuscles contain the parasite. 

Liver weighs 5^ pounds. Evidently enlarged. Yellowish brown. In fresh sections 
small areas of the lobules show bile injection, while the fatty degeneration is more 
or less uniform over the lobule. Occasional interlobular bile ductus appear as yellow 
streaks. In teased preparations made some hours after death fully 10 per cent of the 
corpuscles contain api>arently round or oval pale bodies from 1.5 to 2 /i in diameter, 
llioso are usually in pairs situated a variable distance apart. In some only one, in 
others four bodies are seen. In stained preparations made at autopsy the parasites 
are all pyriform in shape. 

About 8 ounces of bile in gall bladder. Specific gravity, 1022. Holds in suspen- 
sion a small amount of flaky yellow material. 

Kidneys are of a unifonnly dark-brownish red color throughout. Fresh sections 
magnitied appear dusted over with minute reddish pigment granules. The capil- 
laries everyw-here distended with blood corpuscles. In those of the medulla it is 
easv to see with high powers in fresh sections each corpuscle containing one to four 
parasites. When cover-glass preparations are stained few corpuscles are present, 
but everyone contains a pair of parasites. Besides these there are numerous free 
bodies identical with those in the corpuscles. 

In the bladder about 3 pints of urine containing a large amount of haemoglobin so 
that it is barely translucent in layers an inch deep. Specific gravity, 1017. Slightly 
acid. On boilin|f, a brownish flocculent precipitate is formed. In the slight, amor- 
phous deposit a few short granular casts. 

Digestive tract: In fourth stomach the mucosa of laminie pinkish and beset with 
small elevations having a central hole (worm pits). Numerous specimens of Stron- 
gylu8 contortus actively moving. In duodenum specimens of Dochmitis. Mucosa 
bile-stained. Worm nodules in ileum. In the. upper colon masses of clotted -blood 
in which are imbedded round worms {(Esophagostoma), 

Ko, 102a (im«re).— Calf of No. 102. Bom September 1, 1890, died September 13 ; kept 
in refrigerator until September 15. The examination was delayed becanso of other 
work. It was presumed that the calf had succumbed to other causes, bnt to our 
surprise the autopsy demonstrated a marked case of Texas fever, as the following 
notes will show. 

Autopsy: Several small ticks found on skin of thighs. The subcutaneous^ aa well 
as visceral fat over the whole body, has a decided yellow tinge. 

Heartempty, contracted. Fatty defeneration of fibers. Spleen (weight 13 ounces) 
Was dark, enlarged and softened. Liver (If pounds), firm, brownish red. In fresh 
flections and teased preparations fatty degeneration of the hepatic cells moderate ; 
nnclei distinct. Occasional spots showing bile injection* Coi^derable number of 
minute golden needle-liko crystals scattered oyer the section. In stained prepara- 
tions about 10 per cent of the red corpuscles in the liver contain each a pair of para- 
sites. Bile thick and fnll of flaky sediment. Not so dark in color as with adults. 
Kidneys very h^periemic, of a dark brownish-red color. In fresh sections capilla- 
ries distended with red corpuscles. About 20 per cent of corpnscles invaded by para- 
sites. 

About 500 cc. (1 pint) of urine in bladder deeply colored with haemoglobin, not 
translncent in layer three-fourths inch deep. Specific gravity, 1022. Reaction, 
acid; 1.4 per cent albumen (Esbach). 

No, 128 (iia/trf ).— Cow, 12 to 14 years old. Received July 4, 1890, from the District 
of Columbia, and exposed in field II, to Texas cattle with ticks. 

July 25. — Corpuscles 6,360,000. They appear normal in fresh and stained prepa- 
rations. 
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July 29. — Corpuscles 5,673,000. Normal in fresh and stained preparations. 

July 31.— Corpuscles 5,820,000. Normal in fresh and stained preparations. 

September 1. — Dies at noon and examined at once. 

Animal in fairly good condition. Weighs about 650 pounds. A small number of 
ticks of various stages attached to skin. 

Blood from a skin incision examined a few minutes after death. In a considerable 
number of red corpuscles parasites singly or in pairs. The forms are mostly round, 
rarely spindle-shaped or pyriform, and tlieir diameter is about one-third the diam- 
eter of the corpuscle. In several slight changes of outline observable. Besides 
these some corpuscles likewise contain-each one bright body changing its position 
rapidly. In the fresh preparations are also noticed very minute bacteria-like bodies 
moving or dancing about free in the plasma. Whether these are mere debris parti- 
cles in Brownian motion is not determinable. In stained preparations from 20 t-o 30 
pvr cent of all corpuscles contain the parasite in its large stage. The ma^jority of 
the infected corpuscles contain each but one body which is usually roundish, rarely 
pyriform in outline. Occasionally, however, a group of corpuscles is encountered 
which contain each a pair of pyriform bodies. All parasites stain feebly and show 
more or less refrangence when examined in water. 

Blood from the external jugular and the heart shows the same features. 

Heart : Slight, mottled discoloration of muscular tissue of left ventricle. Con- 
siderable extravasation of blood under endocardium. Many sarcosporidia cysts in 
tliis situation. Muscular fibers in state of cloudy swelling. 

Lungs: Considerable interlobular cedema in both ventral and adjacent portion of 
principal lobes. In the right principal lobo, near the lateral edge, a mass of tissue 
1^ to 2 inches in diameter partially hepatized with interlobular effusion of serum. 

Spleen largo, weighs 4J poimds. Pulp dark, almost disintegrated. A few intra- 
^lobular panvsites and much pigment in lumps, either free or intracellular observed 
in teased preparations. 

Liver weighs about 12 pounds. Very much conges ted> parenchymatous swelling. 
Bile injection observed in restricted places and fatty changes absent. Numerous 
' infected corpuscles detected in teased preparations. 

Kidneys also intensely congested : the whole parenchyma has a uniformly dark 
brownish- red color. In sections all capillaries gorged with corpuscles, in some of 
which parasites are noticed. The epithelium of the convoluted tubules contains 
much pigment in granules. Bladder contains about 3 quarts of urine, having a 
very dark port- wine color. In a test tube having a diameter of three-fourths inch 
this urine is practically opaque. When acidified with acetic acid and boiled an 
abundant precipitate is formed. 

Digestive tract: Mucosa of fourth stomach dark pink. Pits due to Strongyhi 
Ostertagi present, and numerous erosions with a depressed hemorrhagic base, fh)m 
one-eighth to one-fourth inch in diameter. Considerable hyperemia of the mucosa 
of the entire small intestine. Pigment patches in caecum and hypersemia in the rec- 
tum on the longitudinal folds. 

This being a very favorable case, examined immediately after death, the following 
cultures were made: 

Blood: Peptone-bouillon, peptone Agar with and without glycerine. 

Spleen ; The same media. 

Liver: Agar with and without glycerine. 

Kidney : The same. 

Bile : The same. 

The tubes were inoculated from the blood and the bile, with a looped platinum 
wire, from the organs, with a straight platinum wire. 

These various tubes were kept in the thermostat several weeks, but all remained 
sterile. 

On the other hand, stained preparations of the various tissues show the following 
results as to the presence of the intrafflobular parasite approximately stated: 

Blood from the skin contains about 20 per cent of infected corpuscles. The para- 
sites are largely in pairs and pyriform. Blood from the right heart contains about 
the same number. Blood ftom the jugular contains fewer (about 10 per cent). 

Spleen contains from 10 to 20 per per cent of infected corpuscles. Th^ parasites 
roundish, chiefly in pairs. 

Liver contains from 40 to 50 per cent of infected corpuscles. These are also mostly 
in pairs and many aro pyriform. 

Kidneys contain between 80 and 90 per cent of infected corpuscles. These para- 
sites are nearly all double. Some corpuscles contain three and four parasites. 
There are also an immense number of bodies set free from disintegrated corpuscles 
in this organ. 

No, 180 {native), — Heifer, age 2 years, received July 25, 1891, from Maryland. 
Placed in Field I. From this date to August 4, inclusive, about 20 to 30 young ticks 
were placed on this animal daily. 
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July 25. — Temneraturo, 102.4; pulse, 80; respiration, 48. Red corpuscles, 
5,396,800. In fresh preparations a few corpuscles containing bright bodies. Stained 
preparations negative. 

July 31.— Temperature, 104; pulse, 70^ respiration, 30. Corpuscles, 4,462,700. 
Fresh and stained preparations negative. 

August 3.— Temperature, 102.1; pulse, 60; respiration, 30. Corpuscles, 4,560,000. 
Fresh and stained preparations negative. 

Auffuste.— Temperature, 106.7; pulse, 72; respiration, 48. Corpuscles, 4,636,300. 
Blood examination negative. 
August 8. — Losing flesh and becoming weak. 

Aufi:u8t 10. — Animal very weak and thin. Temperature, 107.7; pulse, 120; respira- 
tion, 87. Corpuscles, 1,864,900. In fresh and stained preparations a very small 
number of corpuscles detected, containing parasites of medium size. 

August 12. — Died between 6 and 7 a. m. 

Autopsy (9 a. m.). Animal has lost considerable flesh since the beginning of the 
fever. Weichs now about 400 pounds. 

Ticks on the inner surface of thighs, on abdomen, and neck. On the average about 
one to a square inch. They are still small, about i inch long. 

Heart surface well sprinkled with ecchymoses. These are most numerous on the left 
ventricle. Both sides of the heart contain rather large, dark, firm clots, that in the 
right being the larger. Considerable blood extravasation under endocardium of left 
ventricle, especially marked on septum. 

Lungs somewhat cedematous. 

Spleen weighs 2J pounds. Small blood timiors along the course of the vessels 
un<ier capsule. 

Liver weighs 10 pounds; enlarged, edges rounded off". The parenchyma has a yel- 
lowish hue. When examined with a lens the yellow coloration is found limited to 
the tissue around the hepatic vessels. In fresh sections bile injection appears 
restricted to small areas. Fatty degeneration well advanced. The hepatic cells 
contain lumps of pigment, and red needle-like crystals are sprinkled over the sec- 
tion. Bile in gall bladder very viscid, and holds in suspension a largo quantity of 
flocculent matter. 

Kidneys deeply congested throughout. In bladder 3 quarts of urine, which has a 
light claret color. Specific gravity, 1018. Acid reaction. Albumen, according to 
Esbach, 0.2 per cent. On standing, urates are deposited. 

Digestive tract: A few hemorrhages on lamella of fourth stomach. In the large 
intestine more or less pigmentation of mucosa. Contents dry and massed into fine 
balls. Intestines otherwise normal. 

In preparations of heart's blood, parasites are rare. They are in general roundish 
in outline and but one within a cori)uscIe. In the liver there are about 1 to 2 per 
cent; in the spleen still less. In one preparation of the spleen pulp a capillary is 
seen filled with infected borpuscles only. Each contains two parasites. lu the kid- 
ney not lees than 10 per cent of the corpuscles contain either one or two parasites. 
The large post-mortem bacillus is likewise present in small numbers. 

Ao. 1S6 {native), — Red cow, from 10 to 12 years old, received from Maryland Sep- 
tember 4, 1891, and placed in uninfected field II. 

September 8. — Temperature, 102.2; pulse, 72; respiration, 48. Red corpuscles, 
4.980,700; white, 13,461. 

September 19. — From the jugular vein of No. 181, sick with Texas fever, a syringe 
full of blood (14cc.) was withdrawn and injected directly into the right jugular of 
Ko. 186. The blood of No. 186 was carefully examined microscopically before the 
injection. In a fresh preparation one minute round body, 1 f.i in diameter, seen in a 
corpuscle, slightly changing place. 

September 25. — Temperature, 106; pulse, 72; respiration, 78; Red corpuscles, 
4,761,905. In preparations of fresh blood several corpuscles detected with large 
pyriform parasites, each with a dark point (nucleus?). In stained preparations 
none observed. 

September 26, 2 :30 p. m. — Temperature, 107; pulse, 96; respiration, 108. Red cor- 
puscles, 4,333,300. In fresh and stained preparations a small number of corpuscles 
containing large parasites. 

September &, 2:15 p. m. — Temperature, 101.2; pulse, 108; respiration, 60. Red 
corpuscles, 2,^23,077; white, 4,615. From 1 to 2 per cent of corpuscles contain amoe- 
biform parasites. 

The animal stands trembling and quivering, swaying with her hind quarters, and 
»c4ircely able to remain on her feet while a few drops of blood are being collected 
from a skin incision for examination. Soon after she falls down and remains on the 
ground. 

At 3:30 p.m. a syringeful of blood (7 cc.) is withdrawn from a jugular vein to 
inoculate several pigeons. After this insignificant operation the cow goes into con- 
vulsions aud dies. 
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Auiopsif notes: Animal has lost much fleah. Weighs now about 700 pounds. 

Luu^ normal. Heart tirmly contracted. Considerable e&travaaation under the 
epicardinra of left ventricle, much leas on the right ventricle. Many ecchymoees 
and small hoimatomat asunder endocardium of both ventridlee. Heart muscle shows 
slight fatty degeneration. In the scrum expressed from the heart muscle a large 
number ot large parasites both free and \rithin corpuscles. In stained preparations 
from 30 to 40 per cent of all corpuscles are infected. Many parasites in pairs. (Plate 
IV, Fig. 5.) 

Spleen weighs 4, ^jj pounds. Very much enlarged. Tortuous injected vessels on 
capsule with hemorrhages along their course. The pulp is very dark and very soft. 
Malpighiau bodies invisible. In teased preparations examined fresh there are many 
large cells- containing from two to eignt red corpuscles. Two capillaries seen, in 
which nearly every corpuscle is infected. Pigment present in small quantities. In 
stained preparations about 8 to 10 per cent corpuscles contain large parasites. 

Liver weighs 14 pounds. Some old adhesions on the right between it and diaphragm. 
Tissue rather firm, color departing slightly from the normal. Yellowish dots ^d 
lines are seen on section corresponding to the zone around hepatic veins. In several 
larger branches of the hepatic vein are thrombi. In fresh sections and teasctl prep- 
arations, bile injection localized to small areas around intralobular veins. Is stained 
preparatioiis from 20 to 30 per cent of the corpuscles infected. 

Kile very thick and flaky, holding a large amount of amorphous matter in sus- 
pension. 

Considerable cidema in the fatty tissue around kidneys* The organs are in a con- 
dition of general congestion ; all normal markings effaced or indistinct. Glomeruli 
prominent. Cut suriace granular. Many ecchymoses in i)el\'is. In fre«h sections 
all capillaries choked witn red corpuscles. In stained preparations nearly all corpus- 
cles contain panisites. There are also many free forms. In sections of tissoo 
(hardened in Miiller's fluid and alcohol and embedded in chloroform paraffin) 
stained in hfematoxylin the engorged capillaries contain only infected red corpus- 
cles (Plate VII, Fig, 2). Structural changes not noticeable. 

In bladder, 2 quarts of urine of a dark reddish color. No sediment on standing. 
Specific gravity, 1015. Feebly acid. About 0.05 per cent albumen (Esbach). Pie- 
cipitato with acetic acid without heat. 

The nmcosa of fourth stomach has a bluish red to bright red color. ~ Digestive 
tract otherwise not affected. 

Xo. 198 {native).— Qo-w, 7 years old, received June 3, 1892, from Prince Georee 
County, Md., and kept on an adjoining farm until June 30, then transferred to field 

July 6. — Injected into left jugular vein 28 cc. (two syringefuls) of blood drawn from 
the jugular vein of North Carolina cow No. 217. The transfer of bloo<l from the 
vein of one animal to that of the other was made in the same syringe and occnpied 
not more than two minutes. The springe had been warmed previously to lOS'^ F , 
after being thoroughly disinfected in 5 per cent carbolic acid and boiling water. 

llie following table gives, in brief, the clinical history of the animal up to the 
time of death: 
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A utojyay ahoiit one and one-balf hours after death. Animal thin; ireigha about 
600 pounds ; has lost about 200 pounds during illness. 

Several small areas of intralobular and subpleural emphysema in the principal 
lobe of both lungs, and in the right ventral lobe. The connective tissue of old 
pleural adhesions tormB a fringe along lateral borders of i)rincipal lobes which is in 
a dark-red hypertemic condition. A dark red, airless lobule in the right ccphahc 
a«d the left principal lobe. 

Slightly cedemateous condition of the fat around heart case. Very marked occhy- 
mosis of the ventricular surfaces of the heart, the discoloration extending in soine 
places from one-eighth to three-sixteenths of an inch into the heart muscle. Exteiv 
sive extravasation beneath endocardium of left ventricle ; slight extravasation in right 
ventricle. Blood from the heart coagulates promptly in beakers. The serum is 
much more deeply colored than that from healthy cattle. 

Spleen weighs 5^ pouuds. Capsule very much distended. Pulp dark brownisb, 
still consistent in texture. Malpighian bodies barely visible on section. 

Liver weighs 13J pounds (without gall bladder). It is paler than normal and 
shows a peci}liar mottling with irregular yellowish-gray patches, each leas than l*"™ 
in diameter. On section the organ appears yellowish brown, and the course of the 
iutralobular veins is marked by yellowish-gray borders. In fresh sections fatty 
degeneration of the parenchyma and the bile stasis ^uite extensive. Sections were 
also examined from tissue hardened in MUller's fluid and alcohol. In these after 
staining with acid hajmatoxylin or alkaline methylene blue, only a narrow region 
of the acini bordering on the intralobular tissue was found free from necrotic 
changes. These were manifested by partial or total loss of the nucleus. The capil- 
laries of these areas were in places very much distended and filled with red cor- 
puscles, many of which contained parasites. 

In the gall* bladder about one-half liter of very thick, flaky bile. 

The fat around kidneys contains a moderate amount of serous effusion. Kidneys 
enlarged (left, 1| pounds ; right, 2 pounds) ; capsule readily removable. Parenchyma 
of a uniform dark brownish red. Much serum flows from the cut surface. The 
glomeruli stand out as minute blood-red points. The tips of papillte hyperaemic and 
the calices of the pelvis surrounding them ecchymosed. Microscopic examination 
of fresh sections show extreme engorgement of all blood vessels. 

Urinary bladder contains 1^ liters of urine, having a dark port-wino color and 
barely translucent iu a layer three-fourths inch deep. No sediment on standing. 

The second stomach adherent to the diaphragm by means of old connective tissue' 
over an area 6 inches square. This tissue dark red, very hyperjemio. The mucosa 
of fourth stomach in the laminated portion is of uniformly pink color. The pyloric 
portion is beset with a number of irregular shallow erosions with hemorrhagic base. 
They vary ftom one-half to 2 inches in length, and are elongated in shape. The 
mesentery of duodenum (near portal fissure) is infiltrated with pale reddisn serum. 
Mucosa of small intestine coated with a pasty bile-fftained substance representing 
desquamated epithelium. Mucosa of rectum congested in patches and containing 
fecal balls. 

The pia covering the hemispheres of the brain injected and pigmented. The 
plexuses are considerably engorged with blood. No fluid in the ventricles, and no 
abnormal appearance of the brain substance itself. In sections of the cerebral tissue 
hardened in Miiller's fluid and alcohol^ and stained in heematoxylin capillaries, conld 
be traced for some distance in the white substance underlying th« gray, which were 
filled completely with infected corpuscles. From one of the pnncta vasculosa on 
the cut surface of the white substance of the cerebrum^ while still fresh, a bit of 
tissue was crushed under a cover glass. In it a capillary was traced for some dis- 
tance containing only infected corpuscles. In the choroid plexus of lateral ventricles 
many of the gorged capillaries are observed containing infected corpuscles only. 

Stained cover-glass preparations from various tissues and organs we're examined 
for infected coi*pu8cles with the following results: 

Per cent. 

Blood from subcutaneous vein, about 10 

Spleen pulp 10 

Liver tissue 10 

IIypera?mic spot on omentum 10 

Kidneys 50 

Heart muscle (excluding free parasites) 30 

Brain tissue ^^ . . 2-3 

Choroid plexus of lateral ventricles 10-20 

Hyperiemic adhesion of second stomach 10 

Skeletal muscles very few. 

The parasites appeared in the red con>«8cles, both single and in pairs. Tho 
numerical relation, in the difi'ereut preparations, of single and double bodies varied 
more or less, the former being in some regions in the majority, in others iu the 
minority. 
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DESCRIPTION OF PLATES. 

Every figure illustrative of red blood corpuscles, containing the para- 
sites or modified by the disease, was made from one field of the micro- 
scope, and this only, unless especially mentioned to the contrary, in the 
descriptions below. The drawings are therefore equivalent to photo- 
graphic reproductions, in so far as nothing was omitted from the field 
or inserted from other fields (with exceptions to be given). The slight 
differences in the coloring are due to the different intensity of the stain 
in the preparations, and were copied as accurately as possible by the 
artist. 

The preparations illustrating blood corpuscles were all drawn with 
the aid of a Zeiss apochromatic objective, 2*""*, 1.30 n. a., and the meas- 
urements made with the compensating micrometer ocular No. 6, The 
occasional variation in the magnification is due to the fact that the 
earher drawings were made with the draw tube in. the later ones with 
the tube length so ac\justed that each division of tne ocular micrometer 
was exactly equivalent to 2 //. 

Plate I. Diseased and healthy spleen. 

Fig. 1. Spleen of No. 130.* The smaller ventral on»l is here represented. Weight 
of entire spleen 6| pounds. 

Fig. 2. Bpleeu of healthy steer killed for beef. The same region selected as in 
the diseased spleen. Weight 2| pounds. 

Note the enormous enlargement of the diseased spleen^ the almost blackish, 
appearance of the pulp, and the concealment of the trabecula) and Malpigh- 
iau bodies as compared with the healthy spleen. The ratio of the weight of 
the diseased to that of the healthy spleen is in this case as 2i to 1, while the 
weights of the animals is as 2 to 3 (800 to 1,200). 
Plate II. Diseased and healthy Uver. 

Fig. 1. Liver of No. 50. The figure shows the cut surface at right angles to the 
peritoneal surface. 

Fig. 2. Cut surface of the same li^'er enlarged two diameters to show the distri- 
bution of tiie yellowish zones along the course of the hepatic vessels. 

Fig. 3. Cut surface of healthy liver. The coloring is not properly reproduced in 
this figure. 

Fig. 4. Section parallel to the peritoneal surface of fresh liver from No. 106, in 
iodized serum. Slightly magnified. The yellow regions correspond to the 
regions in which the bile capillaries arc distended with bile. 
Plate III. Bile stasis hnd hajmo^lobinuria. 

Fig. 1. Section from liver ot No. 130. Cut on freezing microtome, stained in 
alum carmine, floated upon the slide, dried in thermostat and mounted in 
xylol balsam. Drawn with Zeiss apochr. 4mm. and compens. ocular 4. Out- 
lined with camera lucida. (X 250.) The hepatic cells are shown to be 
inclosed in a network of bile canalicnli distended with rods of soUd bile. 
The space to the left represents the intralobular vein. 

Fig. 2. From a fresh section of liver of No. 144, showing the network of injected 
bile canalicnli' and the needle-like, red crystals. 

Fig. 3. Rods of solid bile obtained from teased preparations of the liver of No. 
184. (X 1,000.) 

Fig. 4. Urine from No. 80. 

* Those technically interested in this subject we must refer to Bulletin No. 1 of 
the Bureau of Animal Industry for the complete history of the cases to which these 
Qombers belong. 
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PIJV.TE IV. Microorganism of Texas fever. 

Fig. 1. Blood from a skin incision of No. 7i, taken September 30, 1890. The 
blood was spread in a thin layer on a covor-glasa as described in the text, 
dried in the air. Subseqi)€ntly heated for one to two hours in a dry hot-air 
oven at 110^-120^ C. Stained for two to three minutes in Loffler's alkahne 
methylene blue, washed in water, then dipped for a moment in a one-third 
per cent solution of acetic acid, washed again, dried in the air, and tinally 
mounted in xylol balsam. The microparasite is represented by the exceed- 
ingly minute blue points within the red corpuscles. 

In this preparation the infection is shown to be very extensive. This is 
the only case in which the parasite was detected in this exceedingly minute 
stage. '(X 1,000.) 

Fig. 2. Cover-glass preparation of spleen pulp from No. 70. Stained as described 
in Fig. 1 above. The intraglobular bodies are slightly larger than those of 
Fig. 1. (X900.) 

Fig. 3. Blood from a skin incision of No. 160. Prepared November 7, 1891. 
Method as described. The small bodies are situated within the red corpus- 
cles near the periphery. The largo red corpuscle in the center containing a 
number of stained particles of different sizes is a result of the loss of cor- 
puseles, or anemia, (x 1,000.) 

Fig. 4. Cover-glas^ preparation from kidney of No* 130. Method of fixing and 
staining as described above. The large, blue body in the center of the group 
i» ^ne of the cellular elements of the Kidney. The parasites are usuidly in 
pairs, and roundish. This form is generally assumed in the dead body. 
(X 1,000.) 

Fig. 5. Preparation made by rubbing a piece of the heart muscle of No. 186 on a 
coyer-glass, drying and staining as before. In this way the blood corpus- 
cles from the smaller vessels and capillaries are obtained. The large blue 
body repcesonts a leucocyte. The parasites are mostly in pairs and pear- 
shaped. (X 1,000.) 
Plate V- 

Fig. 1. Cover-glass preparation of spleen pulp from No. 66. The two large bine 
bodies represent cell elements of the spleen pulp, and the uniformly bluish- 
pink body represents an "anajmic" red corpuscle. The red corpuscles are 
mostly larger than normal, owing to the anaemic condition induced in the 
animal before death. Many parasites ai*e in pairs and have assumetl the 
spherical form. The animal had died in the night. (X- 1,000.) 

Fig. 2. Preparation made as before from blood taken from a skin incision of No. 
106, August 27, 1890, less than twenty hours before death. The appearance 
of the infected corpuscles in groups, as shown in the figure, was especially 
marked in this animal. The parasites are mainly in pairs, and pyriforni. 
The stained body on the right is a white corpuscle. The large jparjisite in 
a corpuscle to the left was drawn in from an adjacent field. The reddish 
color of the stained bodies is due to the fact that the preparation was drawn 
while still mounted in water, which partly dissolved out the coloring mat- 

' ter. (X 1,000.) 

Fig. 3. Cover-glass preparation of blood mken from a skin incision of No. 185, 
October 9, 1891. (Case of intravenous injection of Texas-fever blood,) On 
this date only about 1,000,000 red corpuscles in a cmm. All objects within 
the dotted line are in one field of the microscope. The rest are drawn in 
from other fields in the same preparation ; a represents modified red corpus- 
cles, h a leucocyte, c a hsematoblast, and d the parasites. Note the varia- 
tion in the size of the red corpuscles. The parasites are mainly in pairs. 
They vary in size and form, and- perhaps represent stages of degeneration. 
(Xl,000.) 
Plate VI. Microorganism of Texas fever. 

Fig. 1'. Vascular fringes on omentum of No. 130, crushed on cover-glass. Dried 
and stained as before ( X 1,000). Shows the extensive infection of blood cor- 
puscles in the capillaries, llie large blue body represents a cellular ele- 
ment. One corpuscle shows a double infection. The parasites are mainly 
pyriform. 

Fig. 2. Heart muscle of No. 130, crushecl on cover-glass, dried and stained to show 
presence of parasites freed by the disintegration of the infected corpuscles. 
One corpuscle in the lower part of the figure to the right shows faintly. The 
two pairs of free parasites above are drawn in from another field. 

Fig. 3. Preparation from kidney of No. 74, showing the largo number of freed 
parasites in addition to an extensive infection of the red corpuscles. The 
free bodies largely' in pairs. 



Digitized by 



Googk 



TEXAS OR SOUTHERN CATTLE FEVER. 303 

Platk VI— Continued. 

Fig. 4. Infected corpnsclc, unstaine^l, from cutaneous blood of No. 5(5, collected 
November 28, 1890. Each pyriform body ia provided with a minute dark 
body not seen in stained preparations, (x 1,000.) # 

Fig. 5. A similar pair of parasites, unstained, from No. 130. Taken December 30, 

1890. (Xl,000.) 
Fig. 6. A spherical form from the same case at the same time. 
Fig. 7. S^iuned corpuscle from cutaneous blood of No. 137, prepared November 
6, 1890, shortly before it was killed, showing how largo tbeso bodies may 
occasionally become with reference to the enveloping corpuscle. Note also 
the peripheral stain. 

Fig. 8. Free parasites not infrequently observed in crushed, fresh, and unstained 
prcparaUons from the heart muscle of various cases. They are seen usually 
in pairs. . 

Fig. 9. A series of corpuscles containing bright motile bodies, observed both in 
health and disease. Somewhat coarsely outlined. 

Fig. 10. Path of one of the bright motile bodies within a red corpuscle, as ob- 
served during a period of 15 minutes. Sketched from a fresh preparatiou of 
cutaneous blood from No. 107, August 25, 1890. 
Plate VII. 

Fig. 1. Capillary from heart muscle of No. 181. From tissue hardened in Mill- 
ler's fluid and alcohol. Sections cut after imbedding in paraffin and fas- 
tened to the slide with a few drops of 70 per rent alcohol. Stained for an 
hour in Ehrlich's acid hematoxylin and cosin, dehydrated in alcohol contain- 
ing eosin, cleared in clove oil, and mounted in xylol balsam. There are a 
considerable number of parasites in pairs within the rod corpusch'S, the 
majority of which show only in outline, since they have lost their coloring 
matter, probably as a result of disintegration. ( x500.) 

Fig. 2. Capillary from the medullary portion of kidney of No. 186.. Nearly 
every corpuscle contains a pair of parasites. Those drawn in shadow below 
the optical section in focus arc also infected. The section was prepared in 
the same manner as detailed above, with the exception that it was not 
fastened to the cover glass and not passed through eosin alcohol. ( x500. ) 

Fig. 3. Capillary containing infected corpuscles almost exclusively. From a 
teased preparation of fresh spleen pulp of No. 134, in iodized serum. The 
unstained parasites appear as minute round white spots in the corpuscles. 
(X500.) 
Plate VIII. Amoeboid changes of the microorganism of Texas fever. 

Fig. 1. Fresh preparation of blood from No. 69, five hours post-mortem. Prep- 
aration sealed with paraffin and kept in a warm chamber with microscope 
at 35^-40^ C. Showing changes of form in an intraglobular parasite. 

Nos. 1 to 6, changes going on as fast as could be sketched. 

Nos.7 to 15, sketched twenty minutes later. 

Fig. 2. An intraglobular i)ara8ito in subcutaneous blood of No. 95 a few hours 
before death, showing changes of outline. 

Fig. 3. Another parasite from the same source, showing similar changes. 

Fig. 4. Parasite showing a nucleffr (1) body from the same source. 

Fig. 5. Similar parasites sketched irom the fresh cutaneous blood of No. 90, 
shortly before death. Note the different forms and relative positions occu- 
pied by the intraglobular parasites, as well as the presence of the nuclear ( ?) 
body. 
Plate IX. Modified or embryonic red corpuscles after sever© hemorrhage and after 
Texas fever. 

Fig. 1. Blood from sheep No. 160, upon which venesection had been practiced. 
Prepared July 7, 1890, after the number of red corpuscles had been reduced 
from eleven to five and one-half millions. Dried and stained as for Fig. 1 
on Plate iv. Note variation in the size of the normal corpuscles and the 
presencoof large corpuscles containing a largo number of stained particles 
or granules of variable size, (x 1,000.) 

Fig. 2. Another field from the same preparation, showing also a tinted form with- 
out granules. (X 1,000.) 

Fig. 3. Cutaneous blood from cow No. 168, drawn August 12, 1891, after the red 
corpuscles had been reduced by venesection from six and one-half to two 
millions. Stained as indicated in Fig. 1. Note the presence of large and 
small granules in the corpuscles; also a uniformly stained corpuscle, (x 
1,000.) 

Fig. 4. From another field of the same preparation, showing two large corpuscles 
containing stained granules, (x 1,000.) 

Fig. 5. Cutaneous blood from No. 160 (case of Texas fever). Preparation made 
November 12, 1891. A corpuscle on the left contains a Texas-fever parasite. 
(X 1,000.) 
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Elate IX—Continned. 

Fig. 6. Another field of the same preparation, showing uniformly stained aa well 
as granular red corpuscles. Note also the great variation in size of the cor- 
pnscles having a normal appearance. (-X 1,000.) 
PlATE X. The cattle tick — the carrier of Texas fever. 

(Figs. 1, 3, 4, and 5 were drawn under the direction of Dr. Curtice. Nos. 4 and 5 
wore slightly naodified before insertion.) 

Fig. 1. A series of ticks from the smallest, just hatched from the egg to the ma- 
tured female ready to lay eggs. 

Fig. 2. Eggs magnified five uiameters. 

Fig. 3. The young tick just hatched. (X 40.) 

Fig. 4. The sexually mature male after the last moult. Dorsal view. (X 10.) 

Fig. 5. The sexually mature female after the last moult. Dorsal view, (x 10.) 

Fig. 6. A portion of the skin of the udder of No. 140. (Ticks artificially hatched 
and put on when small.) 

Fig. 7. A portion of the ear of the same animal, showing adults ready to drop off 
and lay their eggs. 
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CONDITION OF THE POULTRY AND EGG INDUSTRY. 



Hon. J. M. EusK, 

Secretary of Agriculture: 
Sir : The following are the results of my investigations into the extent 
of the poultry and Qgg industry in the States, which I have been 
enabled to visit during the period I have been employed as a corre- 
spondent of the Bureau of Animal Industry: 

THE INDUSTRY IN MASSACHl'SETTS AND MINNESOTA. 

During the short time I was in Massachusetts in January and Feb- 
ruary, 1891, my work was confined chiefiy to t4ie western part of the 
.State. At Greenfield 1 visited the extensive yards of Mr. T. S. Lyons, 
who makes a specialty of Wyandotte fowls.'' He is the o^vner and 
originator of the Stonn King family of White Wyandottes. Mr. Lyon 
claims that Storm King, with his mates, Maud Empress and Lyon's 
Belle, were America's best pen of White Wyandottes in 1889. This pen 
is the result of care and correct mating, combined with the all-essential 
pure unadulterated Wyandotte blood, and is the real foundation of the 
now popular White Wyandotte family known widely as the Storm 
King strain. The points of excellence are large size, symmetrical 
shape, purity of plumage, small comb, beautiful yellow legs and skin; 
and they are prolific ^gg producers. Mr. Lyons has been a breeder of 
blooded poultry for the past ten years, and has giYan the subject much 
study. His breeding pens are always cared for by himself; eggs 
selected and marked; after hatching the chicks are marked and a 
careful record kept, ^o medicine or i)atent food is given, but good 
grain in its natural state is used. This, with a large range, secures for 
them health and vigor. 

At Adams, Berkshire County, I found quite a large collection of pit 
stock fowls, owned by Mr. L. A. Jepson. He has some 500 in his 
flock, of different varieties, and has made game-fowl breeding a spe- 
cialty for many years. His houses and yards are located on a grav- 
elly knoll facing the south, giving good drainage and ventilation. For 
(igg production Mr. Jepson feeds liberally with young clover cut fine 
and mixed with cooked food, warm for the morning meal. With this 
he contends that hens can be made to lay at all seasons when not 
molting. I found quite an interest in tne game fowl in this section; 
some for the pit, but more because of their good qualities as ^gg pro- 
ducers and for table use. They are very docile and quiet fowls Avhen 
properly treated, and make no trouble unless provoked to it. 

On the 3d of February I visited the largo estate of Lawrence Hop- 
kins, esq., near the village of Williamstown, and was kindly shown 
through his extensive yards, well stocked with a great variety of fancy, 
useful, and ornamental fowls. Buff Cochins, Rose Comb, White and 
Dark Leghorns, White-crested Bhick Polish, Golden Poland, and game 
8152 20 305 
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fowls of various kinds ale among this collection. The coops and yards 
were well arranged and kept, and the birds look healthy and strong. 
Mr. Cole, the manager, thinks a cross of the Poland with Dark Leghorn 
makes one of the best crosses for general purposes. 

M\\ Foster, in the village of Williamstown, has a fine flock of Ply- 
mouth Rocks and Wyandottes. From his 30 hens he obtained from 15 
to 1 7 eggs each day through the year. Mr. Foster feeds with whe^t 
bran, oat and corn meal cooked for morning and buckwheat for even- 
ing. He prefers buckwheat to corn, it not being so fattening and bet- 
ter for Qg(r production. 

At Fitehburg I found several yards of very fine high-grade poultry. 
Mr. Frank Wood has Golden, Silver-Laeed, and White Wyandottes, 
which he prizes above all other breeds, after many years of experience. 
His hens begin to lay in August and continue without intermission 
through the entire winter and spring. His flock has the mark of pure 
blood, and good care and keeping are shown by their clean and health- 
ful appearance. Harry Litchfield, a lad of some 15 years, has interested 
himself in poultry, and his flock of 100 Plymouth Rocks and Wyan- 
dottes gives evidence of his care and intelligence. His fowls are divided 
oft* into yards of a dozen each, and fed with cracked corn, oatmeal, and 
bran, scalded for morning and the same mixture fed dry at evening. 
Eggs are produced in great abundance, and he seldom loses a hen by 
sickness. 

At West Fit<3hburg I visited the podltry yards and incubator factory 
of Works & Carter. At the time of my call, February 11, they had 
some 400 young chickens in all stages of growth, from a week to 3 
raontlis old. The little chicks are fed chiefly with " gera meal cake" 
pulverized and given dry, with little strips of meat the size of angle 
worms added. The firm hatch by their own incubator and are very 
successful. 

At Pittsfield I found a number of i)oiiltr^anen interested in the higher 
grades. Mr. Wm. Buckers has had twenty years of experience and 
speaks well of game fowls. Their flesh is sweet and solid. A 5-iK)nnd 
game will produce as much meat as a 9-i)ound Brahma, and they are 
also excellent layers and good mothers. 

In March I began my investigations in Minnesota, establishing head- 
quarters at Hastings, Dakota County. In this immediate vicinity I 
found but little interest in the poultry industry. The farmers all have 
their flocks of common fowls, freely fed with corn, but poorly cared for 
otherwise. At Prior Lake, Scott County, Mr. Wm. Hall attempted the 
business of poultry raising about three years since. IN'ot being able to 
give it his personal attention, the undertaking proved a failure. At 
one time he had some 500 hens, 1,000 chickens, and large flocks of gee^^e, 
ducks, and turkeys. His manager fed liberally, but gave them little 
other attention. All the fowls were permitted to run promiscuously 
with cattle, sheep, and swine; in con sequence of which the hogs destroyed 
so numy as to wipe out the larger share of the profit. The farmers in 
this vicinity are very indiiferent in regard to their poultry. Occasion- 
ally one will send for a setting of eggs of some improved breed, bnt 
wlien hatched the new stock is allowed to mix freely with the old and 
little pernmnont improvement is made in the flock. On the 14th of 
Ai>ril I made a tour southward and spent three days at Winona. This 
t^wn is called the headcenter of the Northwest for high-bred andpnre- 
blood i)oultry. The Keier Brothers' yards are located here, and they 
have a fine lot of Plymouth lloeks, Silver-laced Wyandottes, Rose- 
Comb White Leghorns, and Black Minorcas. The latter were intro- 
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diiecHl into the United States several years ago. M\\ Keier tbinks 
they have no equal as e^i^g i)roilueers. They lay very lar^o efrp:s, and, 
being a nonsitting variety, lose no time in being broody. Tliey are 
very active, the best of foragers, yet endure confinement uell ; are also 
very hardy, havea large, shapely body, breast broad and full, and neat 
and trim appearance. Well-grown specimens of cocks weigh «S pounds, 
hens about 0. They are light feeders and mature quickly, the pullets 
beginning to lay when about 4 months old. 

Mr. Keier's houses and yards arc neat and comfortable. The houses 
are very Bubstantial and warm, having two thicknesses of board and 
two of tarred paper, with air space between. Ventilation is secured 
only by opening doors and windows a few minutes iu the early morn- 
ing. Tlie floors arc all cemented and the entire building thoroughly 
cleaned every week. The fowls are much more healthy than when the 
houses are freely ventilated in the usual manner. The draft of the 
ventilators, he thinks, is one great cause of roup and other diseases of 
fowls. 

Mr. William Naas has yards of Silver-Laced Wyandottes, White 
Plymouth Kocks, and White-Faced Black Spanish. He took several 
premiums on his fowls at the late State i)oultry show held at Minne- 
apolis. Mr. Henry Hess has a yard of Black Javas, large, handsome 
birds, of rich glossy black. They prove to be good layers, both summer 
and winter. His pullets begin to lay at G mouths old. Full-grown 
cocks weigh about 10 pounds, hens 8. ' They are excellent table fowls. 
Mr. Hess i)refer8 a close, warm house for his i>oidtry, free from all drafts. 

31. E. Teelshorn is a breeder of Silver-Laced Wyandottes. He pre- 
fers this breed for their beautifnl plumage, good laying qualities, and 
excellent table use. Their small, close-fitting rose comb is a desirable 
point in the cold climate of Minnesota. Mr. Teelshorn's 20 hens avei'- 
aged him 1 dozen eggs per day for the past three months. 

A. M. Thueorn has a fine collection of Brown Brahmas and Partridge 
Cochins. The Brown Brahmas are very large, heavy birds, and take 
on fat easily; hence must be fed sparingly if kept as egg-producers. 
His 40 Partridge Cochins yield him about 30 eggs daily. 

At Wabasha and Lake City I found some interest in poultry. Ply- 
mouth liocks and Langshans are the preferred varieties, the latter 
breed on account of their good laying qualities and easy keeping. 

Eed Wing is producing some excellent birds. Eev. Joseph Uall has 
a flock of very fine Silver-Laced Wyandottes, paying him well for their 
keeping. A. M. Hallgren has a yard of Plymouth Rocks from the 
celebrated yards of A. C. Hopkins, Lancaster, Mass. Mr. Hallgren 
believes in high feeding for laying hens; has no fears of overfatness 
if the fowls are provided with roomy houses and ample yards for exer- 
cise. 

During the month of May I made additional visits among the farm- 
ers and poultry men of Dakota and Scott counties. Mr. John Nelson, 
of Dakota, is endeavoring to bring out the best quality of his little 
flock. He favors a cross of the best breeds for eg^ production, and is 
confident hens can be made to lay through the entire year with proper 
feeding and care. His coops and yards are on high, dry gronnd, with 
plenty of sunshine in winter and shade in summer. From his 35 hens 
Ml*. Xelson realized a profit of $22.65 the past year, and is ccmfident he 
can do much better in future, as feed was unusually high in Minnesota. 
Dr. Finch, in the same township, has yards of Wyandottes, Plymouth 
Rocks, and Leghorns. Though ho is not able to give his personal 
attention to his poultry, the birds are looking weUy but their best lay- 
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ing qualities are evidently not being fully developed. His manager 
informed me that from 150 hens they procured about 3 dozen eggs per . 
day the past winter. 

Mr. Westerson, a miller near by, has 180 hens of diiferent breeds, 
producing about 5 dozen eggs daily at the present time. Mr. Wester- 
son prefers a mixture of Plymouth Kocks, Wyandottes, and Leghorns 
for general use. 

Many of the farmers whom I have visited in this section and in Scott 
County are Irish and German, and take but little interest in poultry 
development. Not a few prefer the common barnyard fowl to any 
improved breed, as more hardy and better for their everyday use. 

Stillwater, on the St. Croix, is a manufacturing town, and supphes a 
home market for eggs and poultry. I found no improved breeds here, 
and no interest in that direction. August 11 I went north to Dulath, 
and spent a week with the poidtry and egg merchants of that city and 
neighborhood; thence westward to Bnainerd by the Korthern Pacific 
road. Nearly the entire distance between these cities is sparsely pop- 
ulated and the country unattractive, pine forests and low, uutillabic 
land being the chief features. At Duluth there is great activity in 
poultry and.eggs, but it is only as a. shipping point. At Brainerd are 
several yards of improved breeds. Mrs. Mary Martin keeps the 
Brahmas, Plymouth Rocks, and Leghorns, and Pekin Ducks. Mr. T. E. 
Staples, at Little Falls, is interested and is doing much to improve the 
poultry stock in his neighborhood. Also Mr. J. L. Gray, at St. Cloud, 
who has Black Spanish, Plymouth Rocks, and Leghorns. He prefers a 
cross of these breeds for egQ production. 

In September I visited St. Paul and vicinity, looking alter the poultry 
interest in that section. In the outskirts of the city are several yards 
of very fine Asiatic and American breeds. INIr. J. Botts, an enterpris- 
ing young man, has just started a yard of Langshans and English Ked 
Caps. He begins with 130 fowls and will increase his stock as his means 
allow. Mr. C. Parlin has a good collection of Buff, White and Par- 
tridge Cochins, and Game Bantams. Mr. Parlin makes a point to keep 
his stock true to name and feeds for health and puiity of blood. Wheat 
bran and millet he considers the best food for young chickens and lay- 
ing hens. Especially is it good for hens while they are in the molting 
stage, as it does not fatten, but has all the feather-producing properties 
to perfection. Mrs. C. Olsenhasayard of Leghorns audAraericauDomi- 
niques, ui)on which, she took the first i^remium at the fair last season. 
J. E. Pitt has Light Brahmas. From his 25 hens he obtained 14 or 15 
eggs daily through the entire winter. Mr. Pitt is making preparation 
for greatly extending his yards in the near future. 

W. A. Yates is a breeder of Silver-Laced and White Wyandottes, 
Single-Comb Brown Leghorns, and Black Javas. Last year he bred the 
Silver-Laced Wyandotte cock, '^ Diamond Joe," which scored 94 points, 
the highest-scoring Wyandotte cock on record. S. L. Morgan breeds 
Light Brahmas, Golden- Laced Wyandottes, Toulouse geese, and Pekin 
ducks. His yards are located on the shore of Silver Lake, where his 
fowls have unlimited range and are large, strong, healthy birds. Mr. 
Wm. Shultz is another breeder of high-class fowls. Golden Wyan- 
dottes, Blue Andalusian, and Red Caps, and Pekin ducks are among 
his flocks. All are fine birds, scoring from 96 to 97 J points at the State 
fair. Mr. H. Blakeman breeds Buff Cochins and pit game stock; 
handles nothing that scores under 90. In the city of St. Paul I found 
a brisk trade in i)oultry products. One house handled during five 
months ending April 30 seventy-two carloads, or 144,000 i)oimd8, of 
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dressed poultry. Five hundred aud sixty-three dozen prairie ehickens 
(pinnated grouse) were sokl by tbis house in two days at the commence- 
ment of the game season. Another house shippe<l 240,000 pounds of 
live i)oultry during the past summer. In December last this house 
handled 6,346 pounds of dressed poultry. II. P. Grant informed me 
tliat he has shipped 5 tons of live poultry since April 30, and 7 tons 
of dressed poultry during the five cool months of the present year. I 
was at Minneapolis on the 9th of September and attended the State 
fair held near that city. The poultry exhibited at this fair was very 
fine, showing over forty varieties of the improved breeds; these included 
Light and Dark Brahmaa, Buff and Partridge Cochins, Barred and 
White Plymouth Eocks, Black Minorcas, all the Leghorns, Cornish 
Indian Games, Golden-Barred and Silver-Barred Polish, Golden-Barred 
and Golden-Spangled Hamburgs, Silver-Penciled and Silver- Spangled 
Hamburgs, Silver-Laced and Golden-Laced Wyandottes, Bantams, 
Black-Breasted Red Games, Red Pile Games, Gold and Silver Sea- 
brights, Silver Duckwing, etc., and a good showing of ducks, geese, 
turkeys, and pigeons. / 

Round about Minneapolis are several yards of high-grade fowls. The 
Manhattan Park Poultry Ranch, T. F. Curtis, proprietor, is one of the 
largest establishments of its kind in the State. These yards are located 
in a natural grove, high, dry, and shady. The buildings are all heated 
by steam and well arranged for comfort and healthfuluess of the birds. 
The flock now consists of about 1,500 fowls of the leading varieties of 
unproved stock, fancy and ornamental. Mr. Curtis informed me he had 
expended $15,000 in his buildings and outfit. Broiler-raising is the 
chief object. With present arrangements he is able to hatch 3,000 
chickens every three weeks; these chicks readily sell as broilers in the 
early spring at $1 each in the city market, i visited several other 
yards in this vicinity and found excellent fowls well cared for and much 
interest manifested in their growth and improvement. 

On the 16th of September I started westward to visit the central portion 
of Minnesota, making my first stop at St. Peter. In this neighborhood 
I found little interest in poultry, but a lively trade in poultry products. 
At Worthington, Mr. II. J. Ludlow has a yard of very fine Silver- 
Laced Wyandottes, and is making great effort to improve the standard 
of poultry in this section of the State. At Luverne I found one person 
only showing interest in i)oultry of the higher grade. This was little 
Miss McMillan, who is doing noble work with lier flock of Light Brah- 
mas, all under her personal care and supervision. Her success shows 
what an energetic girl of 14 can do in poultry-raising. At New Ulm, 
a thriving German town on the Minnesota River, I found a brisk trade 
in poultry products and one old German deeply interested in starting 
a yard of improved breeds. He begins with about 200 fowls of mixed 
varieties and intends to increase his flock to thousands as time and cir- 
cumstances will permit. In October I passed through the western and 
northwestern section of the State. At Glencoe, located in a rich farm- 
ing country, GO miles west from St. Paul, the poultry and egg business 
was active. One firm does most of the shipping. Tliis house sent off 
30,000 pounds of live poultry in five months ending September 30, and 
during three of the past winter months they shipped 40,000 pounds of 
dressed poultry. They ship one carload of 400 cases of eggs weekly 
during the season. These shipments extend to the east and west, from 
Boston to Tacoma, and some to Victoria, British America. There is 
some int^^rest in producing a higher grade of poultry here, and I found 
several yards of nice Plymouth Rocks, Brahmas, aud Leghorns. 
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Hut<5luiison is a lively town, 20 miles north. Here are a mimber 
deeply interesteil in this branch of industry, and they are doing much 
to interest their neighbors in the same line of business. Fifteen tbou- 
sand pounds of poultry were shipped from this town in live months 
ending September 30. 

My next sto)) was at Granite Falls, on the Minnesota River. Here 
and at Montevideo but little interest is manifested in poultry. At the 
latter place, however, I found one yard of fine white Wyandots owned 
and cared for by two brothers of some 12 and 15 years of age. The two 
lads are very successful in their undertaking, and keep the home well 
Supplied with fresh eggs and nice fat broilers. 

Ortouville, at the foot of Big Stone Lake, is poorly supplied with 
poultry, and eggs are scarce; the same at Breckinridge, some hundred 
miles north. In this whole section there are not eggs enough produced 
for home consumption, and no apparent interest in i)oultry industry is 
manifested. I found nearly the same condition at Fargo and Moorhcad, 
the center of the great wheat-producing Red River Valley. Fifty miles 
east, at Fergus Falls, the poultry interest begins to revive somewhat, 
and I found several yards of blooded stock. At Alexandria and Sioux 
Center a scarcity of eggs and lack of interest in jwultry prevailed. A 
few shipments of eggs are made at certain seasons, but in fall and win- 
ter the supply is far below the demand. Some traces of the higher breeds 
are seen scattered among their flocks, but no one is making any decided 
move for impiovement. 

At St. Paul, on my return, I spent some time in making investiga- 
tions respecting the egg and poultry industry in that city. During my 
stay in the city I called on the editor of the Poultry Herald, there 
published, and urged upon him the importance of stimulating the farmers 
and all lovers of rural life to a more active work in developing this 
branch of industry in the g:reat northwest. 

Later in the season I visited Farmington and Shaska, two thriving 
interior towns. At Farmington Mr. W. Judson has a good collection 
of White and Brown Leghorns, Black Minor<5as, American Dominique, 
and Blue Andalusians. The latter were recently imported from thelsle 
of Jersey and are proving to be very good layers and an excellent all 
round bird. Shaska has no interest in improved stock of poultry. One 
gentleman informed me that some years ago he started a yard of 600 
fowls, but failing to make it profitable gave up the enterprise. 

In November I spent a week in Minneajwlis interviewing the poultry 
men and commission merchants. In my investigations I learned thete 
were received in that city during four weeks ending IN^ovember 17 
56o,G20 dozen eggs, and 203,732 pounds of i>oultry. 

The following table will give some idea of the number of eggs handled 
in twelve months at the places named: 



Na2De of place. 


Quantity. 


i Name of place. 


QnantitT. 


Cannon Falls 


Doztn. 

162, 000 

53,000 

319. 000 

335, (»G0 

1,277,800 

87, OOJ 

44,000 

51,000 

52, r>:»o 

1.020,0(10 

')8. (O:) 


1 

' IjtiT'emo ■ • -- 


J>o2tn. 
112,800 


Zuiiihrota . 


, New Dim 




646,200 


Ketlwiug 


Glcncoo 




100,000 


StiH water 


■ HutcliinBon .. 




11,000 


Diihitli 


(iranitft Falls. 
Montevideo .. 




54,000 


West Dulutli 




SSyOOO 


llraiijtT^l . .... 


Fergus Falls - 
Alexandria .. 




16,000 


Little FalU 




10.000 


St. (Jloml 


Sauk (Vntro. . 




9.240 


St I'aul 


Total . . . 






St . Prt er 


4,5oa,ew 


Wortbiugtoii 
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Owini^ to tiio peculiar method of uiiirketing e^f;s it is almost impos- 
sible to get an accurate count of tbe amount produced. My f'4»ures will 
fall sljort rather than overrun the true numln^r. The wholesale price 
of ejrgs throughout Slinnesota will average about 12 cents iH*r dozen. 

On my return from Minneapolis I visited the State Farm Kxi)eriment 
Station located at St. Anthony Park, midway between the Twin Cities. 
IJere good work is being done in vanous lines of husbandr}', but I was 
sorry to find that the poultry industry was entirely ignored. The 
director, however, assured me he very much regretted the absence of 
poultry in the establishment, and he was determined as soon as possible 
to add that branch of industry to the Institution. 

TBCE POULTEY INDUSTRY OF NEW YORK AND NEW ENGLAND. 

On the 10th of May, 1892, 1 visited the yard of Augustus Frame and 
others at Topsfield, Mass. Mr. Frame has some 600 laying hens and 
2,000 chickens, and makes a business of growing roasters, which he 
finds more profitable than broilers. Light Brahmas are preferred for 
this purpose, on account of early maturity and better adaptation. He 
sells them when about 4 months old. Mr. Frame has been long in 
the business and finds it profitable, if one can hatch 50 per cent of the 
egg^fi set, and raise half the chickens hatched. Without great care in 
management failure is certain. 

Mr. O. G. Cotton, of the same town, has started a yard of Plymouth 
Eocks and directs his attention to the raising of broilccs. He hatched 
500 chickens this season, and is well pleased with the result. Being a 
beginner he is working with caution, and will extend his yarcU as 
experience increases. He has a fine location, high, drj^, and sunny. 
His new house, 100 feet long, when completed, will be a model of neat- 
ness and convenience. 

At Haverhill I found much interest in poultry culture. Mr. George 
0. Perkins makes a specialty of Black Javas and thinks them a very 
desirable fowl for general use. They are about the same size as the 
Plymouth Rock, plumage a very rich black, with metallic luster and 
beautiful green reflections. There is a prejudice against black plum- 
age and legs for fowls, yellow legs being preferred. But Mr. Perkins 
assures me there is no breed of fowls that have a deeper yellow skin. 
They are very active for their size, the cocks weighing 8 to 10 pounds, 
hens 6 to 8, and some si>ecimens weigh even more than this. The 
breast is extra long, and the Javas dress finely for market, giving more 
breast meat than other breeds of fowls of similar size. The flesh when 
sei-ved on the table does not present the objectionable dark color com- 
mon to some other breeds, but is very juicy and fine grained. As v^^- 
prcKlucers they rank high when properly cared for. The eggs are (piite 
large, ranging in color from medium to dark brown. The hens make 
good and gentle mothers, and while not i)ersistent sitters are always 
ready to a reasonable extent for maternal duties. The combs are sin- 
gle and straight, quite large on males^ and medium on the females. 
They are very hardy from the first, and thrive well when roughing it. 
They mature very quickly, pullets beginning to lay when from 5 to 6 
months old and continue through the winter months. Mr. Perkins 
also has Ught Brahmas of a very excellent quality. 

S. P. Smith has some fine Brahmas, 25 hens yielding him, on the aver- 
age, 18 eggs daily through the year. 

I. J. Webster, near by, is starting a yard of 200 Plymouth Kocks, 
Leghorns, and other improved breeds, and intends to increase his flock 
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to coo tliis Reason. lie has a '• hundred-foot '' house now building, and 
other conveniences for a hirge establishment are soon to*follo\v. 

On the 13th I inspected the yards of S. B. Sawyer, Amos True, and 
others at Amesbury. Mr. Sawyer is l)reeding Black Minorcas and 
Silver-Laced "Wyandottes. His Minorcas are of the Knap and Northrop 
strain and very fine. He considers them better layers than the Wyan- 
dottes, but in flesh not so sweet and rich. 

Mr. True has a yard of 200 White and Silver-Laced Wyandottes, and 
proposes to increase his stock and go extensively into egg production. 

May 19 I visited the yards of Daniel Webster Andrews, at Lynnfield. 
Mr. Andrews is a retired naval officer, spending the evening of his life 
very pleasantly in the hill country, raising eggs and chickens for the city 
market. At present he has about 1,600 laying hens and 1,800 chickens, 
and hopes to increase to 4,000. Mr. Andrews was one of the first to breed 
the cross of Light Brahmas and Brown Leghorns, of which his flock is 
now composed, a very fine buff-colored bird, good size, laying a large, 
dark egg. He hatches and broods by means of the natural mother, as 
involving less trouble and more certainty in results than incubators 
and brooders. His hatching rooms are about by 10 feet, compact and 
convenient, accommodating from 60 to 70 hens each. The nests are 
arranged along the sides on shelves entirely inclosed by doors, each 
hen having a separate compartment undisturbeiL In the morning every 
hen is taken off by hand, fed, and allowed to dust and exercise, then 
put back and the little door closed. This ends all care for twenty- four 
hours. Mr. Andrews contends that it is much less care thus to attend 
30 hens than one incubator and with more certain results. Ten chicks 
from a dozen eggs is his average hatch, and 120 eggs i)er hen is the 
average annual production. His feed is whole corn, oats, and barley 
for laying hens. Fish heads from the city furnish the supply of animal 
food, freshly cooked every morning. Ilis coops or houses are small, 
close, and warm. Water will not freeze in them during the coldest 
weather. The location is well protected from cold winds by the sur- 
rounding hills and woods, affording his fowls free range. The houses 
are so arranged that all droppings of the fowls are saved, and amount 
to some 10 barrels per week in summer and 20 in winter. This is in 
good demand at $1 per barrel for morocco-dressing. 

D. G. Harvey has 2,500, old and young, of Plymouth Eocks, Brown 
Leghorns, aiid Light Brahmas. His 1,500 chickens were all hatched 
by the mother hen and hovered by brooders. Mr. Harvey protects his 
fowls from lice by scattering dry sulphur freely about the nest and hen 
while sitting, and the chickens are as free from vermin as when hatched 
by incubator. Dry food is given the chicks from the beginning. It 
-consists of cracked corn, cracker crumbs, and crushed oats. 

E. A. Newhall, of the same neighborhood, has 400 laying hens and 
500 chicks, of Light Brahma and Brown Leghorn cross. Also Wilber 
Monroe, near by, has 300 of the same class. These men are not work- 
ing for the liner i)oints of feather in their birds, but are interested in 
raising very handsome, profitable fowls for general use, and seem to 
have succeeded. 

In June I inspected poultry establishments at Stony Brook, Concord, 
Waterto^\^l, the Newton villages, and several in the immediate neigh- 
borhood of W^altham. In the last-named town are the extensive yards 
of William E. Blight, esq., under the supervision of P. J. Osterman, 
an educated Swiss, who has made poultry culture a study for the past 
fifteen years. Everything in this establishment is kept in the most 
scrupulously clean and orderly condition, and managed with great 
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reffnlarity and punctuality. There were some 300 young chickens, 
bright, healthy, and strong. Mr. Osterman's manner of managing his 
young stock is peculiar. For the first twenty-four hours after hatching 
not a particle of food is given; then white of Qgfi; and cracker crumbs 
moistened with milk are fed at intervals of three hours for the next 
twenty-four. After this he begins feeding with crushed oats, cracked 
corn, and green grass chopped fine, and continues with the greatest 
variety thereafter. The result of this manner of treatment, Mr. Ostcr- 
nian assures me, is a loss of less than 2 per cent of the number hatclied. 
Mr. Bright's stock consists of Plymouth Eocks, Wyandottes, Light 
Brahmas, and Leghorns. His fowls are all fed at 5 in the morning 
and at regular intervals during the day. Each fowl has all it will eat 
readily and no more; no food is wasted. The houses are tlioroughly 
cleaned every morning and liberally sprinkled with sawdust, rendering 
them pure without the slightest unpleasant odor. 

At the Poor Farm, Waltham, Mr. Horace Bumfer, superintendent, 
bas a good flock of Light Brahmas, his favorite breed for general use. 
For eggs alone Mr. B. prefers the White Leghorn. 

J, Kinoin, at Stony Brook, is raising Plymouth Rocks. He has 700 
chickens hatched in March and April, all bright and thrifty. Mr. 
Kinoin takes his chicks from the mother hen when they are three weeks 
old and confines them in little coops holding about 50 each. After 
two days, the chicks are alloMcd their freedom, going in and out at 
pleasure, each finding its own coop and seldom entering that of its 
neighbor. The grounds are well located under a wooded hill facing the 
south. A 500-foot poultry house gives shelter and protection at m'ght; 
during the day the entire flock is allowed to roam unrestrained through 
woods and fields. 

On the 17th I inspected the yards of Oeo. Hubbard, an enterprising 
young man of 16, at Concord. He is raising a very fine flock of Wyan- 
dottes. Two years ago, young Hubbard began with 30 fowls; last sea- 
son his stock increased to 200, and now he has 700, of rare beauty. He 
intends to go on increasing and niake egg production a permanent 
business. From the beginning he has had entire charge and shows 
good taste and judgment in management. I found otlier yards in town, 
but none of mark^ interest or development. 

At Highland Farm, Waltham, N. E. Smith has Silver-Laced and 
White Wyandottes and Light Brahmas. Mr. Smith has taken several 
premiums on his birds in the past, and witli a little more care in their 
keeping I think would bo still more successful in future. He has been 
quite unfortunate with his young chickens this season, losing a large 
l>roportion soon after hatching. His experience with the incubator is 
not favorable; eggs hatch well enough, but the chickens seem weak and 
many die. 

Mr. W. B. Athcrton, at Xewton Lower Falls, is raising Barred Ply- 
mouth Kocks and Wyandottes. He has eight breeding yards, with 200 
fowls and 300 chickens. Mr. Athertou considers the B<arred Plymouth 
Rocks good as an all-round fowl. It is a distinctly American breed, 
though popular in other countries; very hardy and well adapted to all 
climates. His birds are very carefully bred and are a combination of 
the Essex and Drake strains. Of the Wyandottes Mr. Athertou likes 
the White, being compactly built and excellent layers and mothers. 
By careful brewing they have been brought up to a high standard 
both for exhibition and utility. 

At Newton Upper Falls 1 found several yards of very fine stock. 
Smith & Son had a good showing of Plymouth Rocks. 
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James Trowbridge lias some 300, iucludiiig Light Bralimas, Buff and 
White Cochins, Plymouth Hocks, Speckled Hamburgs, aud Black 
Miiwrcas. The Speckled Hamburg is a small breed, but the hens are 
great layers, even surpassing the Leghorn. Mr. Trowbridge is well 
pleased with his Black Miuorcas, as he finds them good for eggs for 
the table. 

At Newton ville, Mr. O. W. Richards is raising a good stock of Plym- 
outh Rocks and Light Brahmas. His yards are well kept and his 
fowls are in excellent condition. Mr. Richards has had many years of 
experience in poultry culture aud has paid much attention to the hatch- 
ing and breeding of chickens. He regards the lack of moisture in the 
nest of the sitting hen as one great cause of failure in hatching. To 
avoid this trouble he arranges his nests to come in contact with the 
moist earth by placing bottomless nest boxes on the ground. Buck- 
wheat is Mr. Richards' favorite food for laying hens, with a little com in 
summer. Two hundred eggs yearly from each hen is his average. 

R. C. Bridgham, of the same village, has some very good Pl^Tnouth 
Rocks and Light Brahmas, well-built houses and good yards, but more 
care is needed in the management of his fowls. 

At Watertown on the 24th I found several who are interested in poul- 
try of high class. N. B. Hartford has Brown Leghorns and Golden 
Liiced Wyandottes, Pekiu Bucks, and Fantail Pigeons. His flock of a 
hundred Brown Leghorn chickens of a month old was the prettiest 
group of the kind I have ever seen. 

X. C. Lathrop has yards of Golden Laced and White Wyandottes, 
Plymouth Rocks, and Brown Leghorns. Mr. Lathroi)'s favorite breed 
is the White Wyandotte, both for eggs and the table. His hens aver- 
age about 120 eggs yearly, each. 

E. II. Brown is a dealer in poultry for the Boston market^ handles 
100 tons or more yearly, but encounters strong competition in ship- 
ments from the West. 

I found a very fine yard of Indian Game fowls at Newton Center, 
owned by Mr. James Cutter, a poultry man of many years. Mr. Cutter 
has tried most of the improved breeds, but none please him as much 
as the Indian Game. They are docile, hardy, solid, and compact in 
flesh, and easily kept. The pullets commence laying at 6 months old 
and continue prolific in eggs. A young cock I examined weighed 
nearly 10 pounds, handsome, solid, and very deceptive in weight until 
actually handled. 

I also visited the yards aud grounds of R. H. White, esq., located 
at " Chestnut Hill.'' Mr. White amuses himself with fancy stock, of 
which he has quite a variety, consisting of Golden Spangled Ham- 
burg, Golden Penciled Hamburg, Silver Penciled Hamburg, Seabright 
Bantams, and game fowls, China Pheasants, Wood Ducks and fowls of 
various kinds. His houses and coops are built in the most approA'ed 
style for health and convenience and kept scrupulously clean and com- 
fortable at all seasons of the year. 

I was surprised to find in all this region a scarcity of eggs for do- 
mestic use. It is strange that so many in the rural districts will 
depend upon their grocer for eggs, when with a little care and trouble 
e\ eryone could have a constant supply of nice fresh eggs. 

On the 7th of July I was at Lynn, Essex County, and in»x>ecte<l the 
factory and works of Wood & Page, who build the " Challenge '' incuba- 
tor, one of the popular machines of the day. 

I also found in Lynn quite extensive yards of Brahma and Leghorn 
poultry, the i)roperty of Eaton W, Lathrope, esq. Mr. Lathrope has » 
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flock of 800 chickens, liatY-lied in Marcli and April by tbe above named 
incubator, looking? remarkably strong and hardy. E^g production ia 
tbe chief line of business with Mr, Lathrope, and he is well equipped 
for it. 

At Natick are located the yards of I. K. Felch & Son, the senior 
being one of the first breeders of Light Brahmas in America. Mr, 
Felch has in his office the mounted skin of a Brahma cock which was 
hatched from eggs found on board a ship from India in 1847, and the 
clutch, of which he was one, is believed to be the first Light Brahma 
hatched in this country. From those imported eggs Mr. Felch raised 
8 pullets and this rooster, from the progeny of which he realized over 
$1,400. Mr. Felch's birds are known the world over as the Felch pedi- 
gree strain, and are noted for their distinct markings, uniform type, 
true Brahma outline and fecundity as ef;g producers, the hens aver- 
aging 160 eggs per year, weighing 13 to 2 i>ounds per dozen. The 
chicks make broilers, weighing 4 pounds per pair at 8 weeks old. From 
his long experience in breeding Mr. Felch has brought the Light 
Brahma to a high degree of excellence, lie had 22 chickens hatched in 
March; at 01 days old they weighed 5^ pounds 10 ounces; at 100 days 
old 107 pounds, and were then sold for $110. Messrs. Felch & Son 
carry a yearly stock of about 2,000 fowls, consisting of Light Brahmas, 
Plymouth Rocks, and White Wyandottes. 

II. B. May, of Katick, is a poultry man of fifteen years' experience, 
and a great advocate of incubator hatching. He has 2,500 Plymouth 
Rocks, all vigorous birds and all hatcheil by incubator. With 000 eggs 
Mr. May claims that he can hatch by incubator from 10 to 20 per cent 
more chicks than by the hen. The trouble with incubator work comes 
from not knowing how to manage the machine. To obtain and keep 
the correct degree of moisture is the great secret of success. Different 
conditions of the atmosphere require different management, and here 
is where so many fail. Vermin is the great destroyer of young chick- 
ens hatched in the natural way; with the incubator rightly managed 
"all this is avoided. 

At South Natick I visited the yards of A. F. Hunter, editor of a 
poultry journal. Mr. Hunter has a variety of stock. Light Brahmas, 
Golden and Silver Laced Wyandottes, Plymouth Rocks, Black Minor- 
cas^ Langslians, and 800 chickens. 

Friday, the 15th, at South Framingham I examined the yards of 
York Bros., Avho are engaged in raising broilers and roasters. They 
had already marketed 2,000 chickens the present season, and had then 
on hand about 2,000 more nearly large enough to kill. Their stock is 
entirely of tha Light Brahma breed. They begin hatching in Decem- 
ber. At 4 months old the chi(*ks will weigh about pounds each, the 
size for roasters, and readily bring 40 centB per i>ound. Their location 
i» well adapted to the business; houses and yards ample and well kept. 
The fowl houses are 100 feet long, divided off into rooms 7 by 10 feet. 
Each room contains some 100 chicks, with a yard adjoining for outdoor 
exercise. Their feed consists of cracked corn, wheat bran, animal 
mear, mixed and moistened with water and fed three times a day. 
Much care and labor are required in managing such an establishment; 
but I judge from my observation it is made quite profitable under the 
judicious management of these young and enterprising brothers. 

E. Westiotte, of South Framingham, is interested in developing the 
Black Leghorn fowl, which seems to be growing in favor with many. 
They are hardy and lay more and larger eggs tban any of the other 
varieties of Leghorn fowls, and require but a small amount of food. 
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They stand confinement well, and if allowed liberty are good foragers. 
Mr. Wescottc also has a few Duckwing Leghprns, which, with the gen- 
eral chai'acteristics of the breed, are the most beautiful of the Leghorn 
family. The cockerel has a silver-laced hackle and saddle, black 
breast and all under color ; flight feathers white with a black bar across 
the wing, the shoulder a silver color; a very large black tail and is a 
fine upstanding bird. The pullet has a pretty salmon breast, silver- 
laced hackle and a steel gray body color. 

D. L. Barbour is doing good work in poultry industry at **Maple 
Farm," near Framingham Center. His establishment is of the high- 
est order, and run with clock-like regularity. Light Brahmas, Buff 
Cochins, White and Barred Plymouth Rocks are his favorites. At tbis 
farm he has some 500 mature fowls and 1,000 chickens. Another farm 
of his within a few miles is equally well stocke<l. His fowl houses are 
heated by hot water, coops nicely whitewashed, floors cemented, and 
roosts cleaned off thoroughly every morning, leaving no trace of filth 
or bad odor. 

V. B. Prescott has a mixed variety of 200 fowls, Plymouth Eocks 
predominating for egg production. His 150 hens last year laid 1,800 
dozen eggs or 144 eggs per hen. 

F. E. Bailey has 500 Plymouth Rocks and Light Brahmas and 1,500 
chickens, also a cross of Plymouth Rocks with Brown Leghorn, pro- 
ducing a handsome black fowl and good layer. From 15 hens of this 
cross he obtained over 300 eggs in December last. 

At Saxonville, a manufacturing town 5 miles north of Framing- 
ham, I found but little interest taken in poultry; one yard of Plymouth 
Rocks owned by a Mr. Jones was all the high-grade stock I could find. 

At Worcester much interest is displayed in all the higher classes. 
A. W. Andrews, 2 miles out of the city, has a stock of Dark Brahmas, 
White and Barred Plymouth Rocks and Black Leghorns. Mr. Andrews 
is much pleased with the latter. He has been raising this breed for 
ten years, and thinks them much superior in laying qualities, more 
hardy and heavier than the White or Brown variety, and stand con- 
finement equally well. He makes it a point to keep a good i)ure-bred 
stock for actual use, rather than show. He is well located and equipped 
for a large and profitable buvsiness. 

Dr. F. H. Howland and J. B. Bowker are poultrymen within the city. 
Dr. Howland has been interested in that line thirty years and has tried 
nearly all the different breeds and finally settled down upon the White 
Wyandotte as the most satisfactory to him. Mr. Bowker is a young 
man of twelve years' experience with poultry and declares there is no 
better breed of fowls in America than the Plymouth Rock. He claims 
that they attain the highest degree of public favor as soon as they 
become fully known, and to day ar(ij raised in greater number and are 
more popular than any other variety. After ten years of careful selec- 
tion of breeding stock and judicious mating, Mr. Bowker has a strain 
of good size, with yellow legs and beak, low comb, deep-blue barred 
plumage and correct shape. At Worcester, January, 1888, in compe- 
tition with nearly 100 birds, the pick of New England yards, Mr. Bow- 
ker's Plymouth Rocks went to the front, winning first, second, and 
third prizes and all specials on breeding pens. Also grand speci«il 
I)rize of two silver cups for best exhibit of Plymouth Rocks. Fifteen 
birds were exhibited, with an average score of 92 points. Owing to 
the growth of the city and being pressed for room, Mr. Bowker has just 
disposed of his entire stock. 

There are also several yards of fancy poultry in Worcester. A. fl. 



Digitized by 



Googk 



CONDITION OF POULTRY AND EGG INDITSTRY. 317 

Jones has Black, Golden, and Silver Hpangled Ilamburg, Silver Pen- 
ciled Ilamburg, White, Buff, and Partridge Cochins, Black Spanish, Col- 
ored and Silver gray Dorkings, Black Langshans, Pearl and White 
Guinea fowls, and several varieties of Bantams. 

C.A. Ballon has Partridge Cochins, Dark Brahmas, and Game Ban- 
tams. 

At Leicester, with Mr. .J. H. Woodhead, I found some fine Plymouth 
Rocks and White Leghorns. 

M. M. Morey, in the same village, has yards of Silver and Golden Pol- 
ish, Avhich are proving excellent layers. 

At Lancaster I inspected the yards of A. C. Hawkins, one of the 
leading Plymouth Rock men of New England. Mr. Hawkins carries 
a stock of about 2,000 fowls. This season he will raise some 5,000 pul- 
lets. His Barred Plymouth Rocks are among the most i>opular fowls 
in America to-day. This strain Mr.' Hawkins has bred for sixteen 
years, bringing them to a higher standard each year. They are of a 
rich blue, deeply -and distinctly barred to the skin. They have a 
l>eculiar frame, deep full breast, broad back, and legs set well apart, 
low stiff comb, and rich yellow legs and beak. One hundred dollars 
was reused for a pullet ho bred last season, and $125 was offered him 
for his best cockerel, *• Buffalo Bill 2d.'' Mr. Hawkins has also some 
very fine White Wyandotte poultry. The White Wyandotte is a sport 
from the Silver variety and was originated and first bred by Mr. George 
H. Towle, of New York State*. In 1872 he hatched several true white 
sports from his laced birds, and the following season bred these white 
fowls together and found tliey bred true to form and color. He con- 
tinued to breed them till 1880, when Mr. Hawkins went to their orig- 
inal home and purchased the entire flock. They hav^ the same size 
and general characteristic of the Silver Wyandotte, and are favorites 
with breeders who admire a white fowl. Having no dark pin-feathers 
they are very desirable for market purposes. 

H. O. Lapham, a neighbor of Mr. Hawkins, has 300 mature fowls and 
1,000 chickens of the Plymouth Eock breed, and is giving much atten- 
tion to their improvement. He feeds with great care and regularity, 
making the needs of his poultry a study. Finely cut lawn grass mixed 
half and half in bulk with bran, oats, and corn meal scalded, he finds 
makes an excellent diet for his flock. The fowls will eat every particle 
xnth. great relish, and it keeps them in excellent condition for eggs or 
the table. 

Mr. Wm. Brown, in the village, has Plymouth Eoeks, Light Brah- 
mas, and a cross of Brown Leghorns with Light Brahma hen. The 
offspring of the latter is a good sized, light colored fowl, with excellent 
laying qualities and well adapted to general use. Mr. Brown's estab- 
lishment is throughout a model of neatness and good management. 

At Leominster I found a fine lot of poultry, owned by O. J. Putnam, 
who has had sixteen years' experience with i)oultry. He prefers the 
Plymouth li^ck above all other breeds. For table use he would choose 
the white variety as giving a better appearance when dressed, but, for 
laying, he thinks the Essex strain of Barred Plymouth unexcelled. Mr. 
Putman has some original ideas in regard to the management of sitting 
hens. He feeds entirely with whole corn during incubation. By ex- 
cessive feeding with highly nutritious food he will break up a sitting 
heu and force her to commence laying in three or four days. By the 
same process of feeding he can expedite the shedding of feathers and 
renewing of plumage so that the hen will take up her task of laying 
within a week. 
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Mr. Hilston,.at North Leominster, and Mr. Wm. Viiiing, gome 4 
miles out, arc both interested and are doin^j a good work in the poul- 
try line. The latter has some COO Light Brahmas, and will add greatly 
to his present stock as soon as his building accommodations will per- 
mit. Returning, on the 25th, I stopped at Ayer Junction to inspect the 
yards and works of A, A. Fillebrown, located at that village. Mr. 
Fillebrown is not only a breeder of high-grade jwultry, but the inventor 
of an excellent brooder he calls ^'The Apollo," a machine to be used in 
doors or out, and he claims will comfortably brood 100 chickens at a 
cost of 1^ cents for twenty-four hours. The machine is simple in con- 
struction, durable^nd works to a charm. Mr. Fillebrown-s *'Bay State 
strain " of White Plymouth Kocks is equal to any I have yet seen. 

On the 10th of August I took steamer from Boston direct to Province- 
town, at the extreme end of Cai>e Cod, and spent two days in that vi- 
cinity investigating the poultry industry. I was happily disappointed 
in finding so much interest shown in that branch of agriculture on 
those barren sands. 

Capt. E. Cook has retired from hunting the whale in the north seas 
and is giving his attention to pure-bred poultry. He has a stock of 150 
White Leghorns, Light Brahmas, and Black Minorcas, which he is 
managing with great care and interest Capt. Cook^s flock is divided 
into yards of 24 hens each. Yard No. 1, White Leghorns, laid during 
five months, commencing March 1, 1,485 eggs; yard No. 2, Plymouth 
Rocks, 1,450 eggs; yard No. 3, Black Minorcas, 1,057^ yard. No. 4, 
mixed lot, 1,041; making a total of 5,033 eggs. From 84 hens within 
six months he obtained 9,167 eggs, being 109 eggs from each hen in 
one hundred and eighty days. He feeds Avith stale bread from the city 
bakery. The bread is soaked over night, then mixed with scalded 
wheat bran, audi fed morning and evening. Hard grain is given at 
noon. 

B. O. Groce has 200 White Leghorns, and a Mr. Freeman a lot of 
mixed breeds. The latter finds it profitable to ship his eggs to Boston. 

Mr. Henry Pierce is located among the sand lulls and has a fine lot' 
of poultry, superior to any other I saw in the place. Mr.. Pierce, Dot 
content with a sandy foundation, leveled a space some 10 rods square 
between the hillocks and covered it several inches deep with ashes and 
other material, making a surface hard and dry. Here he buUt his 
house, barn, and poultry house, To this good foundation, free from 
sand, I attribute in a great measure the superiority of his birds. All 
through the sandy region I noticed a marked inferiority in the appear- 
ance of the poultry. The sunshine reflected from the hot^ dry sand 
seemed to take the life and beauty out of poultry. 

At Wellfleet, some 20 miles up the cai)e, is located **Duck Creek 
Poultry Yard,'' E. I. Nye, proprietor. He has 300 very fine Pekin 
ducks. These grounds are on a southern slope Teaching down to a 
creek and salt marsh, to which the ducks have free access at all timei 
Mr. Nye makes a specialty of eggs for hatching, and he contends that 
good vigorous eggs can not be obtained of ducks kept from their natu- 
ral element. Duck eggs may be had in great numbers under other 
conditions, but they will lack vitality, and the stock hatched from them 
will be inferior. Mr. Nye sends his eggs to all sections and has a ready 
sale for all he can produce at $G per 100. Each duck yields him about 
100 eggs in a year. 

At Banistable and Hyannis I found some interest. Mr. C. H. Wal- 
loy, of the latter town, has 150 good-looking fowls located on a favora- 
ble spot, a high gravelly knoll, with grass and shade trees and the sea 
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breezes always about tbeia. Uis liens averaged 104 eggs each the past 
year. I found uo one at Barnstable interested in tbe higher classes. 
Nearly every family has its little flock of domestic fowls for home use. 
Kany overplus is on hand a ready market is found at the various sum- 
mer resorts in this vicinity. A dealer, who makes a business of col- 
lecting poultry of the farmers in this neighborhood, informed me that 
he sells 8300 worth weekly to one house at Oyster Bay. The soil in 
this vicinity is more substantial and the poultry much better than far 
on the extremity of the cai)e. 

L. C. Eldred, at Sandwich, is trying to do something at poultry and 
cranberry culture combined, lie has 200 Plymouth Bocks and Light 
Brahmas, with geese, ducks, and turkeys — too much of an undertak- 
ing for one pair of hands, as indicated by the condition of his stock 
and yards. 

3Ir8. Burgess is much interested in her little yard of Golden Span- 
gled Polands. She thinks them far superior to the Leghorn in e^g 
production, laying a larger, richer egg. The fowls are very domestic 
and easily confined within their limits. 

At Buzzards Bay I called on A. E. Booth, and others interested in 
poultry. Mr. Booth is chiefly devoted to pigeons and has some 400 at 
present, including Antwerps, Magpies, Carriers, Bald-IIead Trumpet- 
ers, and Red Tumblers. 

Mr. Henry Perry has a stock of 600 fowls, young and old, and of 
every shade and condition, all indicating a lack of care and interest. 

Capt. C. C. Butler is intelligently breeding Buft' and Partridge 
Cochins with good success. 

At Middleboro I found the i)oultry stock much improved. Plymouth 
Rock and Light Brahma are the favorites here. 

Mr. J. Armstrong has a fine lot, and will greatly enlarge his yards, 
when established on his farm at South Sandwich, another season. 

Mr. Charles Morse is- dealing in poultry for the city markets. His 
trade averages 2,000 pounds weekly for eight months of the year, com- 
menehig in 5larchr Prices range from 20 to 30 cents per pound for 
chickens, about 10 cents per pound for fowls, 50 cents each for ducks, 
and 81 for geese. Mr. Morse collects from all sections of the country 
roundabout, and sells chiefly in the Boston market. Another gentle- 
man in Middleboro, I am informed, is engaged in the same line of busi- 
ness and to about the same extent. 

At Plymouth I spent several days looking after the poultry industry 
in that ancient town and neighborhood. 

Col. B. F. Goddard, an enterprising farmer, has a well-equipped 
establishment and is doing good work in breeding Plymouth Rocks 
and Light Brahmas. Last year Col. Goddard raised 2,940 chickens, 
and might have had a still larger number this season were it not for an 
attack of illness at the time the work needed his personal attention. He 
keeps an accurate account of expenses relating to his poultry, and he 
knows the business will pay a good profit when rightly managed. 

Mr. Franklin Goddard, a gentleman of 76, and uncle of the last 
named, has Irish Game and Plymouth Rocks. Mr. Goddard is an 
active, intelligent old gentleman and a man of ideas. He has a theory 
tbat fowls should be kept in cool, comfortable houses through the hot 
summer months, supplied with green grass and all necessary food and 
drink. He acts upon this plan with his own, and is confident he gets 
more eggs and the fowls are in a much better condition than when 
allowed to roam at large in the hot sun and burrow in the scorching 
sand. 
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Mr. T. Faunce, a ouc-armed man, locatod amcng the hills, some dis- 
tance from town, has 400 Plymouth Rocks and Light Brahmas. Eight 
years ago he started his establishment without a penny of his own; 
now he has a house, barn, and a hundred feet or more of chicken house, 
all built with his single right hand. Before he ever saw an incubator 
he constructed one that worked successfillly, and he now uses only 
those of his own make, which will hatch him 90 per cent of fertile eggs. 
The present year, from 52 eggs he obtained 45 good, strong, healthy 
turkeys. Mr. Faunce's incubator has no automatic regulator or patent 
egg-turner; As fertile eggs develoi)^ heat of themselves rapidly after 
ten days, they require airing and change as well as heat and moisture. 
This he contends can be done better by hand than by any mechanical 
operation and requires no more night work or care. With intelligence 
and good judgment nearly every incubator in the market can be run 
with success; without them failure is sure with the best that can be 
had, says Mr. Faunce. 

Young Frank Holmes is well located and has 150 very fine birds, 
but is disheartened by the results of his incubator hatch this spring, 
having only 50 chickens from 300 eggs. He will give up poultry-rais- 
ing and try his hand at some occupation requiring less care. 

At Kingston, a neighboring village, E. A. Holmes has a well-regu- 
lated poultry establishment, with all the modern improvements for 
heating and feeding. For the past few years duck-raising has occu- 
pied his attention chiefly in the line of poultry. This year he has been 
very unfortunate in his hatch, nearly 90 per cent of his eggs p. jving 
worthless. He attributes this to the breeding in-and-in of his stock, 
and will make a thorough change before another season. 

In September I visited Troy, N. Y. Finding little of interest here, I 
went on to Ballston. At that place were a number interested in pure- 
bred poultry and several yards of good stock. 

Mr. O. E. York has a fine showing 6f Buff Cochins. This breed is 
prized for good laying qualities, excellent flesh, and quiet, gentle dis- 
position. 

Mr. Joseph Richardson, of this town, is doing good work in the poul- 
try industry. His hennery is a model of neatness and order. The 
internal arrangement is such that the feeding, watering, and nearly 
the whole care of the fowls arc regulated by clockwjork. At the 
appointed time a bell is rung to call the flock, the doors open, and grain 
scattered by a revolving wheel sufficient for one feed. Says Mr. Kick- 
ardson : 

The first thiDg I usually do on entering my fowl house in the mominc is to look 
at my clock to see that it is running, and know that my fowls will be Ted just so 
much at the hours desired during the day. Then I see they will not be wanting for 
water in the fountain, from which all got their drink in different yards. 

Over the doorway and upon the walls are painted mottoes and 
reminders, something as follows: "Don't over-feed," " Ventilate well," 
''Give fresh water," "Sweep out daily," "Look out for mites," "Give 
green food," "Fumigate often," "Watch for disease," "Feed regular,'' 
"Give bone and shell," "Essential sunlight," "Keep from drafts," 
"Whitewash often," "Shelter from storm," "Look after dust-boxes," 
etc. Mr. Eichardson's rule has been "If but a little labor is done each 
day, have a method to its results and then do it invariably." This is 
the secret of his success. Fifteen years ago he became an invalid and 
was obliged to give up a mercantile business and seek an outdoor life. 
As most available he turned his attention to poultry. Little by httle 
he increased his flock and enlarged his buildings. Feeble in health, be 
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was obliged to work slowly, but with method and persistence he has 
accomplished wonders, and now has one of the best-equipped poultry 
establishments in the State, all the* work of his own hands and brain. 

At Saratoga I visited the yards of Eddy & Son, breeders of Bradly 
straip Plymouth Bocks, J. E. Hazard strain of Silver Spangled Ham- 
biyrgs, and Forsyth strain of Single Comb Brown Leghorns. All took 
premiums at the late fair. 

I also visited the extensive yards of Judge Hilton at Woodlawn Park 
and insi>ected his stock of pure-bred Light Brahmas, BuflP Cochins, 
Golden, Silver Laced, and White Wyandottes, White and Brown Leg- 
horns, Indian Game, and six or eight varieties o^ bantams; also geese, 
turkeys, and ducks of excellent flesh and feathers. I was unfortunate, 
however, in the day of my visit, as the choicest of his birds were on 
exhibition at the State fair at Syracuse. The present season the^ 
raised about 2,000 chicks, all hatched by incubator, using two of the 
*' Perfect Hatcher,'^ one "Pineland," and one " Prairie State," all good 
machines, yielding from 50 to 75 j>eT cent chicks from the eggs set. 

September 12 I was present at the Washington County fair at Sandy 
Hill. The display of poultry here was ratler meager; J. W. Refen- 
berg had a goou showing of Plymouth Rocks, and there were several 
■coops of choice Light Brahmas. Also Dr. Thomas, of Glens Falls, ex- 
hibited a fine lot of Indian Game. Bantams predominated in the show. 
Of this little bird there were twenty coops of every feather. 

At Dr. Thomas' yards in Glens Falls I saw some good stock of Plym- 
outh Bock, Brown Leghorns, and Indian Game. The latter breed seems 
to be growing in favor among all breeders in this section. 

Plattsburg was reached on the 14th, just in season for the Clinton 
County fair. The exhibition hall here was well stocked with bantams 
and game fowls, but the useful breeds were not so plenty. There was 
a limited display of Plymouth Rocks, Black Minorcas, and Brown Leg- 
horns of very good quality, and some fine geese, ducks, and turkeys. 

At Champlain Mr. Fletcher Murray is raising a splendid lot of Part- 
ridge Cochins. Mr. Murray has been interested in x)oultry a number 
of years, and has tried several breeds of improved stock, but none 
pleases him so well as the Partridge Cochin. Good layers, superior 
flesh, very domestic, quiet and easily confined; in fact, scarcely require 
any fence to keep them from mischief, as they are nonscratchers. His 
flock has had free range about the grouiWs the entire summer, and has 
not troubled his garden, though unprotected by fence and near at hand. 
Ducks are quite extensively raised in this section, and I found a goodly 
number of barnyard fowls along this border line. 

There were imported from Canada and entered at the custom-house 
of the district of Champlain during the year ending June 30, 1892, 
13,395 dozen eggs; value, $2,137.82; .duty, $660.75; live poultry, 34,403 
pounds; value, $2,452.77; duty, $1,034.70. Dressed poultry is classed 
with other meats audit is therefore difficult to obtain the actual amount 
imported, but I was informed it was quite considerable at certain sea- 
sons of the year. The district of Champlain extends from Kouses 
Point, New York, westward about 100 miles to Hogansburg on the St. 
Lawrence River. 

At the New York and New England Agricultural and Industrial 
Pair, held in Albany, I found a good collection of poultry, useful and 
ornamental. There were over 000 entries and $1,200 offered in prizes. 
AH the improved breeds were well represented. Of Brahmas there 
were 31 entries. Cochins 57, LangshausO, Dorkings 12, Dominique 10, 
l^lyinouth Rocks 52, Wyandottes 57, Javas 17, Hamburgs 87, Black 
8152 *>1 
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Spanish 10, Leghorns 00, Minorcas 42, Hondans 11, Polish 26, Of 
game birds there were 69 entries. The Indian .Game x>redoininated, 
there being 39 entries ot this fine fowl. Tiiere were over 200 entries of 
bantams, game, and ornamental, 20 of turkeys, 8 of geese, and 17 of 
ducks. Some very fine Bronze turkeys and Pekin ducks fix)m Wood- 
lawn poultry yards, Saratoga Springs, were well worthy of note. * The 
whole exhibit of poultry at this fair Avas very good* indicating a marked 
interest in this branch of agriculture in the Hudson Biver \ aUey and 
its neighborhood. 

I left Beverly, Mass., on the 12th of October for a tour of observation 
through Vermont and New Hampshire, and arrived at Bellows Falls, 
Vt., the same evening. Here I called on Mr. A. A. Hahday, a very 
succes^sful breeder of Black Langshans, and owner of the noted hen 
"Princess" of that breed. The hen is now 9 years old, and has never 
been beaten in any poultry exhibition. Her fame is far and wide, as 
the most perfect scorer of her kind. Mr. Haliday has been offered 9200 
for " Princess," and $300 for her w ith two pullets of the same strain. 
After fifteen years of exi)erience with neaily all the improved breeds 
of poultry Mr. Haliday is satisfied with the Langshans as a breed for 
general purposes. 

Mr. A. E. Lamb, of this town, is also a great admirer of the Lang- 
shans,of which he has a large flock in excellent condition* 

At Rutland, Vt., I found little interest in poultry. The late Mr. B. 
C. Bowen had started quite an extensive establishment, well equipped 
and stocks with some 500 fowls; but his decease put a stop to his 
plans a year ago. His buildings were well constructed and arranged, 
but are now left unoccupied and for sale. 

Mr. G. Mellingto)! was somewhat interested with Mr. Bowen in his 
entei^prise, and is a great admirer of the Wyandotte, which he bred 
extensively some years ago at Bennington, Vt. In regard to this fowl 
he says: *^Of the many breeds the Wyandotte stands preeminently 
l)opular, and has attained this popularity entirely by its intrinsic mer- 
its." Prior to 1883 they were called Silver Laced Eurekas, Columbia, 
American Seabright«, etc. By the latter name they were presented to 
the American Poultry Association, but the committee reported un&- 
vorably, on account of the name. The objections were, that this name 
would be confounded with a tribe of bantams bearing the ntune of Sea- 
brights. The Wyandottes aie a cross between the Silver Spangled 
Hamburgs and Dark Brahmas, and are supi>osed to have originated 
in Onondaga County, N. Y. 

At Burlington, Vt., I found a number interested in developing the 
higher grades and doing what they could to interest and encourage the 
people in poultry culture. 

Mr. Frank Perkins is an admirer of Plymouth Bocks, and has wdl- 
kept yards of them. 

Young Mr. Sutton has some -fine White Leghorns and Polish fowls, 
which he is caring for with interest. 

C. F. Wheeler, the postmaster of the town, is interested in Plymouth 
Rocks, of which he has a fine showing. Mr. Wheeler thinks wheat is 
the best of all feed for poultry, and soaked oats excellent for growing 
chickens, giving them muscle and strength. 

B. B. Beeman is interested in the promotion of poultry industry and 
is stirring up the people of Vermont to the importance of this branch 
of husbandry. He has a large flock of Plymouth Rocks and other varie- 
ties. Took first premium on Barred Plymouth Rock fowls and chicks; 
Black Rose-comb Bantam, chicks; Silver Seabright Bantam fowls and 
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chicks; eeocmd ou Barred Plymouth Boek chicks, and special premhiM 
on best exhibit of Barred Pljmootli Ilod£B. 

J. W. Jones has a good colleetioii of iHire-bred fowls. He took at the 
last exhibit ikst premiimi on Li^ht Brahma fo\rls and chicks; Buff 
Cochin fowls and chicks, Partridj^e Cochin fowls and chicks, Silver 
Gray Dorkings luid chicks, Black Minorca chicks; first and second on 
Buff Pekin Bantam fowls and chicks. 

S, L. Lord has White tt»d Silver Laced Wyandottes and GcWen Span- 
gled Hambnrgs. He is alive to the poultry industry a.Ekl now ^yrganiz- 
ing a Stat^ |>miltry association in Vermont. 

F. W. Booth, at Essex Junction, is a dealer in e^^gs, Dnring tiie 
past year he has handled over 120, WO d^zen. He collects fi»om the 
isomers in the northern section of the State And «hips chiefly to Bos- 
ton. 

Kicre w^iie im^^rted into the district of Vermont from Canada dur- 
ing ikte iscal year ended June 30, 18^: 
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At St. Albans, on the 18th, I visited the Governor Smith farm and 
XJonltry yaaxis. Here 1 found good buildings and aocommodations for 
500 or ^00 poultry, bat since the death of the governor the glory has 
departed. A few scaly fowls are left, but aH poorly cared for. 

!N. C. Smith, a brother of the late governor, still lives, BTis plac>e is 
under the sup^^sion of Mr. La|>oint, an intelligent, energetic French- 
man* They have over 300 Light Brahmas and Wyandottes, all in iBne 
order. The houses and yards are large and airy, are cleaned out thor- 
oughly every morning, and everything about the x)laee has the mark ot 
neatnoss and good management. On my way north from St. Albans I 
made a stop of a few hours at llichford, Vt, and inspected the yards 
<rf H. M. Go£f, Carl Smith, andB. R. Fuller, all doing well with Plym- 
outh Rock& and Indian Oames. 

A't Newport, Vt., Mr. E. H. Norris and his son, a very intelligent 
young man, are making preparations for an extensive hennery. They 
are working with caution, both understanding the good points of a fowl 
and how to manage the business with suc^pss. Their present stock 
consists of Plymouth Rocks and Brown Leghorns; the ^former they 
jn^fer for general use. An accurate account is kept of all ex|)eu8e8, 
and they know just what each bird costs them and tbe income. From 
39 hens last year they cleared $2.10 per hen — eggs averaged them 22 
cents j>er dozen. All feed Avas bought at market prices, except the 
scraps from the family table, which they offset witli the eggs used for 
family purposes. For egg production Mr. Norris fwefers a cross of 
Iweeds to the pure blood, and with proi>er management he is confident 
a paying business can l»ehad with poultry, even in this r^note section 
of the State. 

On Thursday, October 20, I was at St. Johnsbury, Vt., and spent five 
^ays. Hare and at Waterford I found some interest developing and 
some good stock. At Hill Top farm, 2 miles out, Mr. W. L. Swett 
1has a large collection of Plymouth Rocks, Leghorns, Wyandottes, Red- 
Oaps, and several varieties of Baiitams, also geese, ducks, and turkeys. 
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Mr. Swett lias taken several prizes at the late fairs and is introdncing 
his thoroughbred stock through this section of the country. 

Mr. George Moore has a very superior lot of Plymouth Eocks and 
Black Minorcas and is supplying his neighbors and the public with 
good stock. 

C. Boynton is interested in good poultry, and is doing what he can 
to develop this industry. 

Mr. B. O. Graves, at Waterford, a neighboring town, is raising a good 
stock of Plymouth Rocks, Light Brahmas, Partridge Cochins,. and 
Wyaudottcs. His birds are all well kept, and grown chiefly for prize 
winning at the agricultural fairs. 

Returning southward on the 24th I made a stop of one day at North 
Conway, N. H. Mr. John Riley, of this town, is raising a good stock 
of Plymouth RoCKs and is mjUting arrangements for a larjge business 
in broilers and egg production. Mr. Riley is an inventor ; his incubator 
is of his own construction, regulated by electric battery, and works 
very satisfactorily, hatching 85 per cent of eggs set. Mr. Riley is con- 
fident of a good home market at remunerative prices for all he can 
raise; broilers and roasters here at his door sell at 30 and 40 cents per 
pound, and eggs 30 cents per dozen. 

At the Bigelow farm I found a well-constructed and very conven- 
ient poultry house to accommodate some 500 or GOO fowls, but the 
proprietor, Mr. E. B. Bigelow, died recently, leaving his hens and his 
cattle to uninterested hands, and there is little of interest at this once 
finely equipped establishment. 

Henry Hayford and D. E. Tower, two young and enterprising men, 
are awake to the interest of home production of poultry and eggs, and 
will enter largely in to the business the coming season. They each have a 
^ne stock of well-bred Plymouth Rocks on hand. Mr. Hayford from 
his hens realized $2 per head annually, and Mr. Tower, from 62 hens 
and 80 pullets, since January 1, 1892, has sold in i)oultry and eggs to 
the amount of $125, and has his flock of pullets left for another season. 

I am informed that nearly all the poultry and eggs used at the various 
hotels among these mountains are shipped by express from Boston, as 
the poultry supply is very limited throughout this section. A very 
promising opening awaits any one who will step in and fill the demand 
•for fresh eggs and broilers for the thousands who resort here for their 
summer rest. '^ 

During the month of November I made a second visit to several 
establishments in the vicinity of Beverly, Mass., in order to see what 
progress had been develoned in this branch of industry the past year. 

Mr. E. Foster is having fair success with his flock of 400 fowls. He 
had a fine showing of eggs during the summer, but at present his hens 
have nearly suspended operations in that direction. 

Mr. John Marshall is pleased with his year's work. His cross of 
Light Brahma cock and Brown Leghorn hen has proved very satisfac- 
tory, producing a good sized buff-colored hen, an excellent layer. 

F. W. Bachelder, at Wenham, continues his well-equipped establish- 
ment with some 300 fowls of the improved varieties. The young man 
now in charge is much interested in his work, and proposes to use every 
eftbrt to outdo his predecessor, who had not made a great success of the 
enterimse. 

E. H. Durgin has a flock of 200 very fine Plymouth Rocks. From 
140 hens in eight months ending in December he obtained 1(J,612 eggs. 
From the 1st of January, 1892, to the 16th of November, they had laid 
13,000 eggs. During last July and August the sale of eggs from his 
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140 Uens paid for their keeping; and tliat of Uis horse and left him a cash 
balance of $42. 

Mr. G. Dugan, at North Beverly, has a mixed lot of 300, embracing 
all sorts and sizes. Little care is bestowed or interest felt, and no profit 
reaUzexl. Mr. Diigau is anxious to sell, that he may devote his whole 
attention to his business in the city. 

D. G. Marshall, of the same village, has 500 cross-bred fowls, and is 
making them profitable. He prefers a mixture of the improved breeds 
for eggs, rather than a pure-blooded stock. His entire flock runs at 
large in a body, and is fed chiefly Svith corn at night, and scalded bran 
with an addition of one-third of corn meal in the morning. Mr. Mar- 
sball keep§ up his stock by introducing a pure blooded cock every 
season. During the past year his hens nave yielded him a profit of 
11.50 per head above exi)enses, and he thinks he can do even better 
in future. 

Mr. J. K. Hopper is a successM poultry man at Dan vers. His flock 
of 800 is composed of Plymouth Bocks, Light Brahmas, Leghorns, and 
Buff Cochins. Mr. Hopper has been in the business some three years, 
and understands how to make poultry-raising profitable. He operates 
two incubators and his average hatch is two-thirds of the eggs set. 
Corn and wheat compose his evening feed, and scalded bran and com 
meal that for morning. Mr. Hopi)er keeps no book account of his 
business, but pays all bills as they come in, and is now putting up a 
good substantial 100-foot brooder house with the poultry money he has 
to spare after his season's work. 

Lincoln Ames, of the same town, has a fine flock of 300 Light Brah- 
mas, all paying well for the care and expense of keeping. 

At Wenbam, Mr. S. G. Currier has as fine a lot of Plymouth Bocks 
as I have yet seen. He understands the secret of poultry-raising for 
profit, and is supporting his family by the profits of a flock of 150 lay- 
ing hens. He keeps only young stock; says it is not pirofitable to keep 
a hen more than two winters, and he usually kills his off the second 
year. Mr. Currier feeds with no particular food, but gives a variety, 
including a liberal supply of corn. 

Mrs. Ge-orge Dodge, at Hamilton, has a profitable lot of 125 cross- 
bred poultry, which yielded her the past year $1.60 profit per head. 
Mrs. Dodge prefers scalded oats and wheat for laying hens, and keeps 
only young stock for that purpose. 

Baker Brothers, at Manchester-by-the-Sea, have sold out their flock 
of mixed breeds, and propose to start anew with pure-blooded Plymouth 
Bocks and greatly enlarge their establishment. 

Several others in this town are turning their attention to poultry 
culture and egg production. They have a ready market at their door, 
and a good demand for broilers and fresh eggs. 

Mr. G. P. Low, proprietor of the Essex poultry yards, at South 
Essex, still conducts Ins work with success. His Silver-laced Wyan- 
dottes are of the Hull and Hondlettes strain. His breeds from four 
pens of this variety, composed of very flue birds, [assessing bright red 
ear lobes and finely shaped double comb of standard size, bright yellow 
legs, and black tails, wings, breast, and hackle of almost perfect mark- 
ings, showing bars and lacing very distinctly. He also has a nice lot 
of White Wyandottes, a breed which is becoming quite popular. Mr. 
Low also has Light Brahmas, Plymouth Rocks, and several varieties of 
the Leghorn. His Black Leghorn, he thinks, can not be excelled for 
beauty and egg production. The pullets begin to lay when 4 months 
old and keep it up through the season. His strain is from Mr. Wilson, 
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tiie original introducer of tkis breeds I was much pleased with Mr. 
Low's poultry liouse and yards. In front, which is the sunny side of 
Ms 200-fooft house, is what may be termed a " sun parlor," a glass 
inclosure fiw winter use. Each division in the house has an indei>e»d- 
ent passageway to this warm retreat duiing tlie cold season, and ateo 
with the large shady yard in the rear for summer aiwi milder days. 
This whole establishment is well ma^aeged, every room is kept thor- 
oughly clamed and comfOTtable, and the birds give good-evideneeof 
the care and attention bestowed ui)on them. 

At Brockton aaid neighboring towns in Bfistol County, I found a 
lively interest in the bre^ingof thoroughbred fowls, particaiarly Plym- 
outh Rocks and light Bralunas. I was at Brockton in time to attend 
the third exhibition of the Brockton Poultry AssociatKm, which (^>ened 
in that city on the 7th. There was a fine display of high-bred birds; 
reported the best exhibition the association has yet held. The Light 
Brahmas were represented by 39 coops; Barred Plymouth Eocks, 28 
coops; White Plymouth Bock, 9 coops; Buft' Cochins, 11 coops; Black 
Cochins, 16 coops; Partridge Cochins, 18 coops; White Cochins, 14 
eoops; White Leghorns, 12 coops; Black Leghorns, 9 oooi)s; Black 
Javaa, 12 coops; Black Langshans, 6 coops; Laced Wyandottes, 13 
coops; White Wyandottes, 6 oo<4>8; Indian Gajne, 11 coops; Bantams, 
in great variety, 54 coops. There was a liberal display of pigeons and 
the number of varieties was exceptionally large. Among the exhibits 
were six English Carrier pigeons exhibited by A. D, Leonard, of Mans- 
field, who also contributed a cage of Fantails of different colors. J. B, 
Holmes, of Kingstou, had ^ varieties; J. T. Couby & Co. had a goodly 
number of Tumblers and Pouters. Of fowls, A. L. Willis had a large 
and very fine display of Light Brahmas; and a pen of Cornish Lidian 
Game, t^e property of J. E. Perkins, Stoughton, Some Black Spanish 
fowls sent by John Turner, Methuen, attracted much attention. 

Bound about Bix)ckton I found many interested poultry people, and a 
good showing of excellent birds. Fremont Willis has Light Brahmae, 
PlymouIJi I^eks, and White Wyandottes. His cross of Wyandotte 
cock with Light Brahma and Plymouth Kock hen is proving very sat- 
isfactory. Mr. Willis keeps up the vigor of his stock by changing his 
male bird every second year; he prefers this to a change every seaseo. 
J. W. Shaw is a fancy breeder of Light Brahmas; he has a rooster 
valued at $75, a half-interest in which he has just disposed of f<» $37.50 
in cash. 

Mrs. Caroline Port^ is devoting ber efforts to x)oultry culture of the 
finer sort. Her stock consists of Black and Brown Leghorns, Buff and 
Black Cochins, and Black Japanese fowls. The latter is her favorite, 
botii for eggs and general use. Mrs. Porter makes a point of raising 
only pure-blooded stock of the highest grade; slie attends personally 
to her poultry, and knows that ev^ything is done with decency and in 
order. 

Mr. Joseph Perry is doing what he can to bring out the finer points 
of the Light Brahma and to gain prizes at the poultry show. Eggs for 
the market are secondary considerations. He has . some fine birds, 
scoring 91 points at the late exiiibition. 

Young Frank Hall and A L. Willis are raising fa»cjstook of White 
Plymouth Bocks and Light Brahmas; both toc^ hi^k prizes at the 
show. 

At Randolph, Mr. J. C. Buck and Manley CUark are ^lowmen of 
&ncy Brahmas, with well-arranged houses and yards. 

J. L. Tillson, at Whitman, has some 200 laying hesis of mixed vane- 
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ties, and makes a paying busiiless with Lis eggs aud broilers; of the 
latter, he sokl 1,200 the present year. 

S. P. Gernsey aud E. F. Benson have White Leghorns and Plymouth 
Bocks of good showing, both striving for the prizes at the exhibitions. 

Returning from Brockton on the 14th, I speut a few hours at South 
Easton to inspect the noted duck yiu'ds of James Eankin, located some 
2 miles from that village. Mr. Rankin now has about 800 ducks in 
stock fl)r breeding i>urposes, and raises each year from 7,000 to 10,000. 
His ducks never see water, only for drinking. They are confined in 
yards 24 by 100 feet, some 40 in eaeh yard, 24 feet being the size of the 
pen, within the breeding house. The ducks remain in these yards for 
nine months, or until August 1, when they arc removed in order that 
the land may be disinfected. This is done" by plowing and growitig a 
crop of barley or rye, after which tlie land is ready for the ducks again. 
Mr. Rankin thinks free range unnecessary. In orfer to test his theory 
one spring he had 10 breeding yards devoted to ducks. One flock of 50 
was allowed the range of a 5-a^ure lot in addition to its own yard. 
They ranged in common with the cows, and plenty of grass. Another 
lot of 75 was allowed the range of the whole premises, with the same 
feed and care as the eight yards confined. The latter were liberally 
suppUed with all the green and vegetable fooil needed. The egg pro- 
duction find the fertility of each were carefully noted. The diSerence 
was very little, and that in favor of the birds confined. Mr. Rankin 
feeds during the autumn and early winter months twice each day with 
equal quantities of corn meal, wheat bran, and boiled turnips and x)ota- 
toes, with about 10 per cent of ground beef 8crai)S. At noon he gives 
a small anoount of dry food composed of equiU quantities of cracked 
corn, oats, and wheat. When the birds commence laying, as they will 
in December or Janucnxy, he gradually increases the quantity of meal 
and animal food, proportionately decreasing the amount of bran. The 
Pekin duck is Mr. RaAkin's favorite; in fact, he raises no other. He 
prefers this breed for their great size, rapidity of growth, and their 
white feathers and down, the latter of which readily commands from 40 
to 50 cents per i)ound. They mature earlier, begin to lay sooner, and are 
more hardy and domestic, and require less water than any other breed. 
Besides his ducks, Mr. Rankin has some 400 or 500 Light Brahma fowls 
which he is raising to good advantage. 

Mr. Lather Howard, a neighbor, has 150 Light Brahma poultry, val- 
ued by him particularly for their early chickens and quiet disposition. 
He thinks the highly perfected fine-feathered fowl is not always the 
best for general use. Too naiuch breeding-in-and-in, to bring out the 
fancy ]K)ints, is detrimental to the healthful growth and development 
of a really useful bird. 

On the 16th of November I visited Kewburyj^ort and spent a few 
days with the poultry people in that section. Mr. Silloway, of this 
town, is a breeder of Partridge Cochins, and has been a dealer in poul- 
try for thirty years, buying -and selling for the city market 4,0U0 or 
more annually. Of late years his trade has fallen off two-thirds, owing 
to the western supply. 

Miss Flora Piper is an enthusiast on poultry and poultry culture, 
breeding Plymouth Rocks, Dark Brahmas, Buff and Partridge Cochins. 
The Partridge Cochins she thinks excel all other breeds in egg produc- 
tion, taking the year through, laying at the season of the year when 
eggs are high, if bred to that end, as she understands how to do. Her 
pullets begin to lay in September, when 6 months old, and continue 
through the winter. In a pen of 12, 3 laid 33 eggs in thirty-three 
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days. Her flock averages a profit of $1.83 each, above all expenses 
yearly, and she is confident gf making It $2 per hen in the near ftiture. 
A careful account is kept and she knows whereof she speaks. Mjss 
Piper has been interested in poultry some six years, and is making a 
thorough study of the art in every particular. 

Mrs. Ellen Grakin has a flock of 200 Plymouth Rocks of pure blood 
and superior strain. Besides a good supply of eggs she raised 500 
broilers this season. 

Mr. J. D. King is interested in the Brown Leghorn. His accommo- 
dations are of the best, and his birds very fine, bringing him several 
prizes at the fair this year. 

C. B. Sawyer, at Amesbury, is breeding Silver-laced WyandotteB 
and Black Minorcas. The Minorcas he prefers as being good layers, 
commencing that duty three weeks Booner than most breeds, and they 
are a very compact fine-fleshed bird for table use. 

My work during the month of January, 1893, was confined to the 
southeastern section of Massachusetts around Taunton, New Bedford, 
and Fall River. Throughout this section there is much interest in the 
poultry industry, particularly in developing the finer points of the pure 
bred fowl. 

At Oak Farm, 2 miles from the city of Taunton, the Sharp Brothers 
have a fine establishment stocked with Buff Cochins and Light Brah- 
mas, all of high order and held at prices ranging from $5 to $100 each 
for males. They now have some 200 head out of about 800 raised the 
present season. Their birds are confined in comfortable houses with- 
out yards, and fed once a day witb cut clover, steeped and mixed witii 
bran and corn meal; whole corn is kept before them at all times. This 
manner of feeding and treatment is for fine feather and exhibition 
rather than eggs and domestic use. Incubators are used for hatching, 
or rather partial hatching, a« follows : The eggs are put in the incubator 
for ten days, then under a hen to remain till a day before hatching, 
when they are again changed to the incubator and remain till the 
chicks are out of the shell, when they are given to the hen for brooding 
and care. This manner of treatment is thought to be of great advan- 
tage to the health and growth of the chickens. Mr. Shdrp informed 
me that their profits on the sale of stock and premiums will amount to 
over $1,000 the current year. 

Philander Williams, of this town, is a specialist in thoroughbred 
poultry. He says there is a fascination about the business that has 
led him for twenty-five years to spend all his available time and 
study in mating, with a view to produce the best possible results. 
Light and Dark Brahmas and Partridge Cochins are his special fit- 
vorites. In addition, he has Barred Plymouth Bock, Silver Laced 
Wyaudotte, Indian Game, Buff Pekiu, and Gold Laced Seabright 
Bantams. His Light Brahmas are the ^'Autocraf strain, which 
originated with him twenty-five years ago, large size, good form, ex- 
cellent layers, and not inclined to sit. His Bark Brahmas are the 
" Black Prince" strain, imported from Europe several years ago. His 
Barred Plymouth Rocks were originally of the Drake strain, the stock 
of which he purchased entire after Mr. Drake's death. By culture and 
mating they have been much improved in size, shape, and plumage. 
His Partridge Cochins are from stock imported by himself twenty 
years ago, and their blood is the foundation of a very popular strain. 

Walter C. Bayliss, esq., is starting extensive yards of Partridge 
Cochins. His flock of 200 now on hand is a fine lot of birds. He will 
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add thereto, enlarge liis establishment, and make a business of raising 
first-class stock of this popular breed. 

At the old town of Dighton, O. Waldrum is raising some finfe Black 
Langshans. He prefers this breed to the Plymouth Rock, which he 
formerly kept, regarding them as more hardy and equally good for 
flesh and winter laying. ^ 

B. W.Turner, of the same town, is extensively engaged in egg pro- 
duction and growing spring broilers. His stock is of mixed varieties, 
but yield a profit. 

On the 17th, I attended the Massachusetts Southern Poultry Asso- 
ciation exhibit at Kew Bedford. This exhibition was very credit- 
able; said to be the best yet held. There were over 250 entries of 
standard fowls and pets. Plymouth Eocks and Light Brahmas were 
chief among the former. There were 43 entries of Bantams, and 60 
of pigeons. 

There is some fine stock in and around New Bedford and a number 
of highly interested parties. W. C. Farwell is cultivating the Buflf 
Cochins: S. F. Bennett, Light Brahmas; A. L. Grennell, Dark Brahmas, 
and I. C. Hall, Plymouth llocks. These seem to be the favorite breeds 
here, and great care is taken to develop them to perfection. 

January 20, I went to Fall Kiver and spent four days visiting the 
various yards in that city and suburbs. I met here Mr. W. P. Shep- 
ard, a i)oultry man of long experience, and inventor of the Aridus 
incubator. Mr. Shepard kindly took me to several of the poultry 
establishmeiatB in this section, and I found much of interest and 
encouragement. 

Ml*. John Midwood is one of the successful i>oultry men of the place. 
He has about 400 laying hens, and nearly 500 chicks. His favorite 
breed is the Rhode Island Red. From long experience he finda them 
hardier than the Plymouth Rock, and equally as good for egg produc- 
tion as the Leghorns. Mr. Midwood keeps his poultry confined in 
warm, well-ventilated houses, with no yard or outdoor life during the 
winter. He feeds liberally with ground bone, paying little attention 
to gravel or green food, as he thinks the bone answers for both. Uses 
little com, but a good supply of oats, barley, and bran. His fowls 
look well, and seem to be in the best condition. Mr. Midwood is an 
Englishman by birth, came to this country twenty-seven years ago to 
work in a cotton-mill. Twelve years since his health failed, and he 
was obliged to seek outdoor life. He procured a few Lens and sold 
eggs to the mill operatives. His success encouraged him, and he ven- 
tured to borrow $700 with which to enlarge his stock and build more 
comfortable quarters for his family and flock. He now has a good 
house and barn, his itoultry provided with comfortable buildings heated 
by steam, and he owes no man a dollar. 

Mr. Charles F. Beane, a former superintendent of mills here, who from 
failing health was obliged to change his business, turned his attention 
to poultry and is quite successful. He has Plymouth Rocks, Light 
Brahmas, and Buff Wyandottes. The latter breed he prefers above all 
others for general use. He feeds liberally with ground bone, but thinks 
gravel must be provided to assure permanent health and vigor. In 
fact he takes great care to collect and house a good supply of this ma- 
terial for winter use, and mixes a small quantity with the soft food for 
two meals daily. He has an incubator of his own make that is hatch- 
ing 75 per cent of fertile eggs at the present time. His establishment 
is heated by steam, with which he also runs an engine for grinding bone 
and propelling the machinery of his workshop. 
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B. G. Buf&iitou is ail old aiul experienced breeder of thorowgiibred 
poultry. Buff Cochins, White and Buff Leghorns, Ebode Islsuid Reds, 
and Pekin Bautains are among his stock. He has some 6<X> now oa 
hand, with good acconunodations, and he is very saccesslul in gaining 
premiums at the exlribitions. 

D. P. Shove, nearby, is interested in HoudansandBijff Wyandottes, 
the latter being the i>roduet of a cross of Wyandotte with Bkode Island 
Bed. The originul Bboile Ii>laBd lied, I am informed, is an old stand-by 
in the State of Bhode Island. It is a single-comb, reddish b«Jf fow^ 
hardy and very prolific in eggs. When it is crossed with the SilvCT- 
laced TNTyandotte, a very handsome rose comb, good sized, Iniff ci^wred 
bird is produced and is called Buff Wyandotte. They are general favor- 
ites throttglioot this section, and highly spoken of by all who have given 
them a trial, both for eggs and table use. 

I have mentioned the Aridus incubator, invented and"maDH£M^tn^ed 
by W. P. Shepard, at Fall River. This incubator is built and operated 
on the dryair principle, as the oame indicates. The question of mo^ 
ture has been; one of the most difficult which incubator maBufaetorers 
have had to encouitter. Mr» Shepard thinks the Aridus has settled the 
question, as this machine ib doing good work without moisture. It 
will hatch strong chickens and a large proportion &i them. Mr.Shep- 
ard has been studying nature's methods with a view to produce natural 
results. He says that the glossed appearance, which was fiirmerly sup- 
posed the hen gave the eggs by mechanical means, is in fact the result 
of chemical action^ and is always present if tbe natural process of 
incubation is not interfered with, and is a part of the process by wlutfli 
the calcareous matter necessary for formii^ the bones of jtlie eluek is 
noLiide ready to be taken up by the vessels of the aUantois which convey 
it to the ftramewtH'k of the rapidly growing embryo. If this process is 
interfered with, the result is the production of a chicken which wiU be 
in the condition of a rickety cliild, weak and defwrmed. If there is 
moisture in the egg chamber during the x)eriod of ineub^ion, this 
process is interfered with. If the water is in great quantity tlie process 
is almost entirely suspended, resulting in the hatching of feeble chicks, 
when they are able to get out of the shell at all. The" Aridus is regs- 
lated by the application of tlie principle of an air thermostat placed in 
the Qgg chamber, so that the regulation is taken from the effect ratfe^ 
than iLTcmi the source of heat* thereby coHnteracting^theoutsicleehangw 
of temperatm^o, which is not the case when the regulatiou is taken 
from the source of heat. By this method of regulation the heat in the 
egg chamber can be kept^ if required, as low as tlie outside twapera- 
ture without changing tlie fame of the lamp in the least. 

On the 8th of February, 18^3, 1 began a tour of inspection througli 
v\ estern Massachusetts and Connecticut, making my first st(^ at Spring- 
field. The severe weather and deep snow have been great obstacles to 
a thorough inspection of the territory through which I passed. 

At Springfield I visited the finely equipped establishment of S. J. 
Gordon, es^i., who makes a specialty of raising Dark Brahmas. His 
accommodations are of the best, hoiises all heated by steam, well ven- 
tilated, and thoroughly clean. The p€>ultry^ are fed ia the morning 
with broken crackers from the bakery, mixed with corn loeal and veg- 
etables well scakled the night before. For evening he gives craekecl 
corn and whole wheat; ground oyster shells and diarooal are kept con- 
stantly by them,, and a good supply of clean water, a very essenti«d 
requisite to the good health and vigor of laying heos. Through the 
winter months the hens average about one egg each every alternate 
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day. Mr. Gordon prefers the incubator to the hen in liatching chickens. 
He tiiinks the chicks are stronger and better everyway, and a larger 
lMt)port4on of eggs can be hatched if the machine is rightly managed. 

A. W. Gardiner is a breeder of Buif Leghorns, a favorite breed in this 
section, and growingin favor by all who have given them a trial. They 
are very handsome and prolific layers of large, rich eggs. Tins branch 
of the Leghorn family is an original variety from Denmark, and not, as 
8oiiiesuppod9e,madeap by crossing. The Buff Leghorn was first brought 
to the aotice of fiineiers in 18SS at the Crystal Palace show in England. 
Since then they have been in high favor, and a good si>ecimen costs a 
large price. They are very ra4Md growers, aBd superior as egg pro- 
ducers. Their eggs are one fourth larger than those of other Leghorns, 
The origin of the Buff Leghorn has been pretty clearly traced. Gftiey 
are believed to have come from Italy, through Denmark to England, 
where they were first shown in 1888. In tlieu* perfection the pullets are 
of a deep buff coIot throughout, approaching orange, though some are 
of a lighter shade. As the tendency is tb fade out hi the sun the darker 
color in the pullets, and especially in the male, secured by successive 
mating, is to be preferred. They are a little heavier than the White 
Leghorn. 

G. A. Howe has Indian Game, White Wyandotte, and a fine flock ot 
White-crested Black Polands. The last named are very handspmdfand 
excellent layers. Begiunrng in March, each hen will produce an egg 
nearly every day through the season. Mr. Howe's Indian Games are 
compact^ built, of pure blood, and highly prized. 

C. H. Crehore and Mr. McKinsley, at Chicopee, are interested in the 
development of high-class fowls. Mr. McKinsley has Black Spanish. 
In Worcester, Mass., he took several prizes on his fowls. Mr. Orehore 
has Light Brahmas, Leghorns, and Indian Game. Light Brahmas are 
his favorite for general use, but he thinks the strife for fine feather and 
heav>' weight of this breed, required of the prize winners, does not 
develop the most valuable points for general puri>oses. A large, fat 
Light Bralima is a very useless fowl among ocnnmon people; but if 
grown for eggs and the table, a very desirable one. They easily take 
on flat and bewnne clumsy and useless. If fed with care they are among 
the best winter layers we have. 

At Hartford, Conn., and vicinity I found little interest in poultry 
caltnre. A few IndiaTi Game and barred Plymouth Bodt fowls are 
receiving some attention. The Poultry World is published in this city. 

Interviewing the dealers in town, I learned that nearly aU the eggs 
sold in this market came from New York State and the West^ only a 
very few from the surrounding country. Four wholesale dealers report 
as follows: • 

Dozen. 

C. H. Russell handled, the past year 156,000 

E.P.Yates 72,000 

Perry «& Sou 360,000 

Kingsley & Smith 300,000 

Total 888,000 

Kingsley & Smith sold 0,000 cases, or 180,000 dozeai, during the past 
ax months. These eggs came in car loads from outside the State, and 
were all disposed of withiu the city. 

At Merideu, Conn., I found some interest. A. J. Goe has 200 White 
Leghorns and has engaged extensively in poultry raising. Three years 
ago he hatched over 3,000 chickens; last year some 1,500. His stock is 
now much reduced, as he contemplates changing to other breeds. Mr. 
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Coe uses an incubator of his own invention, and is quite successftil in 
tlie liatclimg; but when about six weeks old the chicks begin to 3bow 
weakness and a large i)roportion of them die before coming to maturity. 
This maybe owing to machine hatching, but I surmise it is lack of care 
at the proper time^ as the surroundings indicate it. 

Mansfield Cole, of the same neighborhood, has a well-regulated 
establishment containing 600 birds, chiefly Light Brahmas and barred 
Plymouth Eocks. Mr. Cole gives his personal attention to his flock, 
and is making a profit in egg production. His poultry is kept in a 
steam-heated house and fed with care and regularity. 

Mr. C. P. Jorden, at West Haven, has 200 Plymouth Rock and White 
Leghorn fowls, the two breeds best adapted for general use yet found, 
he says. Mr. Jorden is president of the New Haven Poultry Associa- 
tion, and is much interested in the advancement of poultry industry. 

D. A. Hotchkins, proprietor of the Seaview poultry yards, has a very 
superior lotof Silver Laced Wyandottes. His accommodations are excel- 
lent, with the best ofmanagement. His hens average him 168 eggs each, 
annually. He feeds bran and corn meal in the morning, whole wheat 
and oats at night. A little animal meal is mixed with the soft-scalded 
food, alternate days. 

The Farnham Brothers, 2 miles from New Haven, are breeders of 
hign-class land and water fowls. They make a specialty of ducks and 
geese, having a large variety of the best breeds. The Farnhams are 
extensive market gardeners, but they intend soon to greatly enlarge 
their poultry stock and to keep an assortment of all the leading varie- 
ties of useful and ornamental fowls. 

A. M. Lawson has 650 fowls of the Plymouth Eock and White Leg- 
horn breeds. Eggs are his chief object, and he gets, at this time of 
year, about 200 daily from his entire flock. In March and April he 
expects to have 30 dozen daily. Mr. Lawson has had seven years' 
experience with poultry, and prefers the White Leghorn to all others 
for egg production. His buildings and accommodations are not of the 
best. If he would divide his flock into smaller lot« and give them 
more care I think his profits would become much larger. 

Capt. W. A. Pease, of Middletown, has Light Brahmas and Part- 
ridge Cochins of high order, and is trying by every attention to bring 
out their good points. F. C. Crosley keeps Jjight Brahmas, whose 
appearance shows very good management. X noticed his coops were 
thoroughly clean, and a thick coating of dry sand covered the floor, 
and in boxes for the droppings. No disease or vermin ever troublea 
his flock. 

A. A. Bailey is interested in Light Brahmas and White Plymouth 
Rocks. He prefers the light-colored fowls because of their clean 
appearance when dressed for market, and thinks they are as good as 
the dark in all other points. 

THE POULTRY INDUSTRY IN NEW JERSEY. 

On a recent inspection through southern New Jersey, I made my 
first stop at Hammonton, located some 30 miles south of Philadelphia. 
This place, I think, is the banner town for broiler raising in the coun- 
try, though a far less number are now grown than in former years. It 
is a business that requires capital to start with, and great care and 
constant attention to succeed, without which failure is inevitable. Of 
the forty or fifty people once engaged in this industry at Hammonton, 
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I could find only eight or ten who had been successful. Dilapidated 
chicken houses are seen on every side as marks of failure. 

G. W. Pressey is the pioneer in this section, or rather his two daugh- 
ters, who have been successfully engaged in this business six years, 
having raised in that time over 25,000 chickens for broilers. It costs 
about 18 cents to grow and market a 1 J-pound broiler. A pair of such 
will average 81 in the New York market throughout the year. At one 
shipment the Misses Pressey sent to New York two barrels of broilers, 
containing 126 chickens, for which they received $128.50. 

Charles Leonard is a successful grower. He now has 1,400 chicks 
from 1 to 12 weeks old, and adds aboxit 240 each week from his incuba- 
tors, which he will keep running through the entire season. He has 
been in the business five years, and thoroughly understands every 
detail. His hatch last season was 2,500, and averaged him $1 per pair in 
market. He buys all his eggs and uses a simple, homemade incubator. 

Mr. Charles White has 500 young chicks and will raise some 2,000 
the present year, running his incubator through the season, with a 
hatch every week. About 85 per cent of chicks hatched will . make 
good broilers, and two-thirds of the eggs incubated is considered a 
very good hatch. 

Mr. Henry Phillips has been one of the largest growers in Hammon- 
ton, but a fire destroyed his plant two years since, and he has not yet 
fully recovered. About 8,000 broilers have befen his annual output in 
the past and he intends to greatly enlarge his establishment for more 
extensive operations. 

Mr. H. Nicholai and Mr. A. Eeed are both doing good work in this line 
of business. Mr. Keed is running four incubators, of 300 eggs each, 
at the present time, and has 800 young chicks growing finely'. He pro- 
duces his own eggs from 160 Plymouth Rock hens, and thinks this far 
preferable to trusting to outsiders for his egg supply. 

The successful growers seem to follow nearly the same line of opera- 
tion. Their brood houses are of simple construction of any desired 
length, divided into apartments of about 5 by 10 feet each. The brood- 
ers are arranged along the entire length of the building and are warmed 
by steam from pipes connected with a heater atyoining the first apart- 
ment. When the chicks are taken from the incubator they are put 
under the brooder in the first division (the warmest) and kept twenty- 
four hours without food, at a temperature of 95^ to 100° F., or nearly 
the temperature of hatching. This is a very important point, as a 
chill at this stage is almost sure death to the chicken. 

The first feed consists of baked corn cake made as follows: 3 quarts 
i.orn meal, 1 quart wheat middlings, 1 cup meat meal, mixed quite stiff 
with cold water or skimmed milk, and baked. When cold it is crum- 
bled fine and fed freely — all they will eat the first week, or during the 
time they are kept confined in the warm room, which must never be 
over ten days. Mashed potato is given once a day, and plenty of 
clean water to drinkj and a good supply of coarse sand and charcoal. 
At the end of a week the first brood is moved in to the second division 
and a new crop from the incubator takes its place. At about the 
twelfth move, or when the chicks are 12 weeks old, they are fit for 
market. During the older stage the chickens are allowed an outdoor 
run, and are fed with stronger food, consisting of 2 parts corn, 1 part 
wheat, and 1 part oats, ground together quite fine. To each 10-quart 
pailful of this mixture are added 1 quart of wheat bran, one-half cup pul- 
verized bone meal, 1 pint of middlings and 1 pint of meat meal, mixed 
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ratuer diy with hot water, and left to swell two hours before feeding; 
some kind of green food and clean water is always kept before th^a, 

^it Atlantic City, N« J^ I found an active interest in pcNiltiy prod 
acts, but little live stock. To give some idea of the egg trade in this 
city by the sea, I would state that one hoase bandied, in July and 
Atigust last, 7,500 dozen per week. During six months of the year 
3,<M)0 dozen weekly. The rest of the yeai- 50 cases weekly, or a total of 
15G,000 dozen in twelve months. 

L. W. Hopkins & <3o. handled 1,350 cases in three months during tlie 
height of the season ; the rest of the year 25 cases weekly, a total of 
67^000 dozen annually. 

There ai?e two othiBr wholesale houses in the city doing about the 
same amountof business. Atlantic City contains a population of 15,096, 
and there ai'se schhc lifteen first-class hotels. It is estimated that tkese 
hotels alone use 75,000 dozen eggs during the m4>ntks of July su^ 
August. 

At Vineland I found a marked improvement in poultry aad poaltzj 
culture since my last inspecticm. The stock hai.s improved^ a^d tbe 
care a^ attention are much more satisfactory. Sei^^^ new and eEtea- 
sive yards have been started with prospect of success, and the devel% 
m«nt of a high grade of poultry is evident. 

liespectftdly submitted. 

* J. A. BOIKGE, 

Stodc CorrespoiuimL 
Beveely, Mass., 

Becember 23^ 1892. 
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THE MULE: ITS USES, HOW TO BREED, GROW, PREPARE FOR THE 

MARKET, AND SELL. 



By J. L. JoxKS, Colnmhiaf Tenn, 



13ier« aare two kiiids or elapses of the mule, riz, one the prodaoe erf 
the male ass or jack aikl the inare^ and the otiier, the offspring of tbe 
sti^lKHi aiHi female ase or jeauet. Tbe ci*o88 between the jack and the 
mare is properly called the mule, while the other, the pixMiuee of the 
stallion and jennet, is designated a hiuny. The mule is the more Tal- 
nable aniinal of the two, haying more size, style, finish, bone, and in 
fibct, all tiie requisites which make that animal so mnch prized as a 
meilol burden-bearing animal. The hinny is small in size, and is want- 
ing in the qualities requisite to a great draft animal. This hybrid 
is supposed not to breed, a« no instance is known to us in which a 
stallion mule has been prolific, although he seems to be physically per- 
fect, aM fihows great fondness foi* the female, and serves readily. 
Kjere are instances on record where the female has prodiH^ed a foal, 
but these are rare. 

The mule partakes of the several characteristics of both its parents, 
having tbe head, ear, foot and bone of the jack, while in height and 
body it follows tbe mare. It has the voice of neither, but is tetween 
the two, and more nearly resembles the jack. It possesses the ])atience, 
endurance aud sure-footedness of the jack, and the vigor, strength and 
eomage of tlie horse. It is easily kept, very hardy, and no path is too 
precipitous cm* mountain trail too difficult for one of them with its 
burden. The mule enjoys comi>arative immunity from disease, and 
Jives to dr comparatively great age, Pliny gives an account, taken 
from Grecian history, of one that was 80 years old, and, though past 
labor, followed those that were carrying material to build a temjjle. 
Dr. Eeese mentions two that were 70 years old, in JEngland. The writer 
knows of a mule in Middle Tennessee that, when young, was a beauti- 
ful dapple gray, but is now 30 years old, and is as white as snow. This 
mule is so faithful and true, and has broken so many young things to 
work by his side, that he bears the name of " Counsellor-'' The last 
time he was seen by the writer he was in a team attached to a rea4>er, 
drawing at a rate sufficient to cut 15'acres of grain per day. 

Itome and Greece had their mules, which were used for carriages, the 
saddle, and carrying bardeu& At this day they are used extensively 
in nearly all parts of the countiy where agricultural pursuits are car- 
ried on, as well as in the mining regions, the 0(^i:on belt, and all sugar- 
growing countries, where they ha,ve largely supplanted the horse. 
Mules are much used in Europe^ Spain, Portugal, Italy, and France, 
being the countries where they are most used^ and are jHized highly 
for tiieir gentleness andfaithiiilness. 

835 
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In the United States the principal States in which mules are raised 
are as follows, in their order as to numbers foaled in 1889, viz : Missouri, 
34,500; Texas, 25,300; Tennessee, 19,500; Kentucky, 18.200; Kansas, 
8,200; Arkansas^ 6,600; Illinois, 6,400; California, 5,000; Indiana, 
4,400; Mississippi, 4,200; Alabama, 3,500 ; North. Carolina, 3,300; Iowa, 
2,300; Nebraska, 2,300; Georgia, 2,000; Virginia, 2,000; Louisiana, 
1,300; Oregoil, 1,300; Ohio, 900; South Caiolina, 700, and Pennsyl- 
vania, 600. Many other States raised mules, making the number 
foaled, in 1889, 157,000. In the same year there were sold 330,000 
mules, of which number Missouri furnished 68,300; Tennessee, 56,800; 
Kentucky, 50,000, and the other States in proportion, the sales being 
more than double the number foaled in that year, which is greater in 
proportion than any other kind of this class of live stock. 

Kentucky mules are showy, upheaded, fine-haired animals, their extra 
qualities being attributable to the strong, thoroughbred blood in tjie 
greater part of their dams. The same may be said of Tennessee, where 
it is thought the climatic induences produce a little better, smoother, 
and finer hair, coupled with early maturity, which qualities are mach 
prized by an exi>ert buyer. 

The mules in Missouri, Illinois, Indiana, and some other of the so- 
called Northwestern States have large bone, foot, body, and substance, 
and possess great strength, but they are wanting in that high style, 
finish, and fine hair that characterize the produce of some of the States 
further south, and are longer in maturing. Mule breeding in these 
States is one of the most important branches of industry, and is sup- 
posed to date back prior to 1787. 

Mr. Pomeroy, of Massachusetts, in an essay on the subject, published 
in 1825, gives an account of raising mules from jacks imported flroin the 
Portuguese islands to Connecticut and Massachusetts before the Rev- 
olution. He says : 

He placed the jack in a district ^here tbero was the greatest nnmber of mares of 
qualities so inferior that their colts would not compensate their owners for the ex- 
pense of taking them to a horse, and contracted to purchase their animals at four 
mouths old. They were kept in herds^ with precarious shelter in winter, having 
ample opportunity offered them to mature and transfer that propensity for kicking, 
which seems at first merely playful, into an habitual means of defense, to be exer- 
cised when the biped, or any other race of animals, approach them. 

In this kicking seminary they remained two years, and were then driven to mar- 
ket. This first experiment with the mule in the United States was brought about by 
the high price of mules in the West Indies, to which place these New England mules 
were exported. 

^' After this, in about 1787,'' says George W. P. Custis, esq.^ in an 
extract from a published letter, " the King of Spain sent to Gen. Wash- 
ington the jack lloyal Gift and a jennet, and Gen. Lafayette sent the 
Knight of Malta. The Knight was bred to the jennet, and produced 
the jack Comi>ound, which was bred to the mares on the general's farm 
at Mount Vernon, and produced mules that sold for -upwards of |200 
each. At his deceased sale ouq pair of these mules were nearly 16 
hands high." 

''As to my opinion," says Mr. Custis, "of the value of mules, I shall 
always appear extravagant. I have scarcely a horse on my estate for 
agricultural purposes, nor would I accept of one as a gift, except for 
road wagons, of Avhich I have no need, as my property lies on navigable 
water. Nothing was ever so good as mules for the uses of this, our 
Southern country; they live longer, eat less, and, above all things, are 
better suited to the labor of this country than any other animal could 
possibly be. Their strength, patient endurance of privation and hard- 
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ships, slender pasturage, exi)08ure — in sliort, all those ills to which ani- 
mals are subject, gives the mule a decided preference in all of the agri- 
cultural States." 

There is no kind of labor to which a horse can be put for which a 
mule may not be made to answer, while there are many for which mules 
are more peculiarly adapted than horses; among the rest, that of min- 
iu|i^, where the mule is used, and many of them need no drivers. They 
can endure more hardships than the horse, can live on less, and do 
Diorc work on the same feed than any otheV beast of burden wo use in 
America. 

A cotton-planter in the South would fe4l unwilling to raise his crop 
with horses for motive power. The horse and the labor of the cotton 
belt could not harmonize, while the negro is at home with the mule. 

A mule may be worked until completely fagged, when a good feed 
and a night's rest will enable it to go; but it is not so Avith a horse. 

The mule being better adapted for carrying burdens, for the plow, 
the wagon, building of railroads, and in fact all classes of heavy labor, 
let us see liow it compares "With that noble animal, the horse, in cost of 
maiutenance. 

From repeated experiments that have come under my observation in 
the past twenty-five years, I have found that three mules 15 hands 
high, that were constantly worked, consumed about as much forage as 
two ordinary-sized horses worked in the same way, and while the mules 
were fat the horses were only iu good working order. Although a mule 
will live and work on very low fare, he also responds as quickly as any 
auimal to good feed and kind treatment. True, it is charged that the 
mule is vicious, stubborn, and slow, but an experience in handling 
many mules on the farm has failed to sustain the charge, save in few 
instances, and in these the propensities were brought auout by bad 
handling. They are truer pullers than the horse, and move more 
quickly under the load. Theit hearing and vision are better than the 
horse. The writer has used them in all the different branches of farm- 
ing, from the plow to the carriage and buggy, and thinks they are less 
liable to become frightened and start suddenly; and if they do start, 
they usually stop before damage is done, while the horse seldom stops 
until completely freed. The writer once saw a runaway of six teams 
in a cornfield, five of them being mules and the sixth a horse. The 
mules ran and capered until they came to the first batch of green grass, 
and there stopped to regale themselves, while the horse ran on uutil 
he stuck the plow in his back, greatly frightened. In less than ten 
minutes the five mule plows were going without a bolt broken, while 
the plow after the horse was a wreck, and the horse ruined for life. 
The mule is more steady while at work than the horse, and is not so 
liable to become exhausted, and often becomes so well instructed as to 
need neither driver nor lines. 

In the town in which the writer lives, a cotton merchant, who is also in 
the grocery trade, owned a large sorrel mule, 16 hands high, that he 
worked to a dray to haul goods and cotton to the depot, half a mile 
from his business house. This mule often went the route alone, and 
was never known to strike anything, and what was more remarkable, 
would back up at the proper place with the load, there being one place 
to unload groceries and another for cotton. 

They are also good for light harness, many of them being very use- 
ful buggy animals, traveling a day's journey equal to some horses. 
The writer obtained one from a firm of jack breeders in his vicinity, 
that was bred in the purple by them, as an experiment, being out of a 
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tliorouglibred mare by a royally bred jack. She is 16 bauds bigk, as 
courageous as most any horse. In traveliug a distance of 32 miles, 
this mule, with two men and the baggage, made it, as the sajang goes, 
"under a pull,'' in four hours, and when arrived at the journey's end 
seemed willing to go on. 

We do not wish to be understood as underrating the horse, for it is 
a noble animal, well suited for man's wants, but for burden-bearing 
and drudgery is more than equaled by tlie piitient, faithful, Lixrdy 
mule. 

THE KIND OF SIRE TO BREED FROM. 

Th^re are two kinds of ja<5ks — the mule jack and the jennet jack, or 
combined jack, that is good for either mares or jennets, and is used 
chiefly in breeiling jacks for stock pnriwses. It is only with the mule 
jack that we will deal, as the jennet jack is too costly to breed to mares, 
as a rule, unless the mares are of extra quality. 

A good mule jack ought to be not less than 15 hands high, and have 
all of the wei^t, head, ear, foot, bone, and length that oan be ob- 
tained, coupled with a broad chest, wide hips, and with all the style 
attainable with these qualities. Smaller jacks are often fine breeders, 
and produce some of our best mules, and when bred to the heavier, 
larger class of mares show good results, but as " like produces hke," 
the larger jacks are preferable. 

Black, with light points, is the fiivorite color for a jack, but many of 
our gray, blue, and even white jacks have produced good mules. In 
fiict, some of the nicest, smoothest, red-sorrel mules have been the prod- 
uct of these off-colored jacks; but the black jacks get the largest pro- 
portion of good- colored colts from all colored mares. 

Tlie breed of the jack is also to be looked into. Tliere are now so 
many varieties of jacks in tlie United States, all of which havo merits, 
that it will be well to examine and see what jack has shown the l>et?t 
results. We have the Catalonian, the Andalusiau, the Maltese, the 
Majorca, the Italian, and the Poitou — all of which are imported — awd 
the native jack. Of all the imported, the Catalonian is tire finest tj[)e> 
of animal, being a good black, with white points, of fine style and 
action, and from 144 to 15 hands high, rarely 10 hands, with a clean 
bone. The Andalusian is about the same typeof jackas the Catalonian, 
having perhaps a little more weight and bone, but are all off colors. 
The Maltese is smaller than the Catalonian, rarely being over 14^ hands 
high, but is nice and smooth. The Majorca is the largest of the im- 
I>orted jacks, the heaviest in weight, lK)ne,head, and ear, and frequently 
grows to 16 hands. These are raised in the rich island of Majorca in 
the Mediterranean Sea. AYhile they excel in weight and size, they lack 
in style, finish, and action. The Italian is the smallest of all the im- 
ported jacks, being usually from 13 to 14 hands high, but having good 
foot, bone, and Aveight, and some of them make good breeders. The 
Poitou is the latest importation of the jack, and is little known in the 
United States. He is imported from France, aiid is reported to be the 
sire of some of the finest mules in his native land. These jacks have 
long hair about the neck, ears, and legs, and are in some respects to 
the jack race what th^ Clydesdale is to other horises. He is heavy set> 
has good foot and bone, fine head and ear, and of good size, being about 
15 hands high. 

The native jack, as a class, is heavier in body, having a largOT bone 
and foot than the imj)oi*ted, and shows in his entire make-up the result 
of the limestone soil and grasses common in this country. He is of all 
colors, having descended from all the breeds of imported jacks. But the 
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breeders of this country^ seeing the fancy of their customers for the 
blackjack with light x>oiiits, have discarded all other colors in selectiug 
their jacks to breed to jennets, and the consequence is that a large 
proportion of the jacks in the stud now, for mares, are of this iK>lor. 

The native jack, being acclimated and to the manor born, seems to 
give better satisfaction to breeders of mules than any other kind. 
From observation and experience it is believed that our native jacks, 
Tvith goo<l imi)ortcd crosses behind them, will sire the mules best suited 
to tbe wants of those who use them in this country, and will supply the 
market with what is desired by the dealers. The colts by this class of 
jacks are stronger in make-up, having better body, with nwre length, 
larger head and ear, more foot and bone, combine<l with style c^ual to 
the colts of the imj)orted jacks. 

While many line mules are sired by imported jacks, this is not to be 
understood as meaning that imported jacks do not get good foals, yet, 
taken as a cla«s, we think that the mule by the native jac^k is superior 
to any other class. This conclusion is borne out by an exi>ericnce and 
observation of some years, and by many of the best breeders and 
dealers in the United States. 

THE KIND OF MARE TO BREED FROM. 

As the mule partakes very largely in its body and shape of its 
mother, it is necessary that care should be taken in selecting the dam. 
Many suppose that when a mare becomes diseased and unfit for breed- 
ing to the horse then she is fit to breed for mules. This is a sad mis- 
take, for a good, growing, sound colt must have good, sound sire and 
dam. 

The jack may be ever so good, yet the result will bo a disappoint- 
ment unless the mare is good, sound, and properly built for breeding. 
First, she should be sound and of good color; black, bay, brown, or 
chestnut is preferred. Her good color is needed to help to give the 
foals i)roper color, and this is a matter of no small importance, as we 
shall see further on. 

This should not be understood as ignoring tlie other colors, for some 
of the best mules ever seen Avero the ])roduce of gray or light-<olored 
mares, as many dealers and breeders will attest. The mare should be 
well bred; that is, she would give better results by having some good 
cros^s. By all means let her have a cross of thoroughbred, say one- 
quarter, supplemented with strong crosses of some of the larger breeds, 
and the balance of tbe breeding may be made up of the better class of 
the native stock. The mare should have good length, large, well- 
rounded barrel, good head, long neck, good, broadj fiat bone, broad 
chest, wide between the hips, and good style. 

HOW TO BREED THE 3IULE. 

Having selected the sire and the dam, the next thing is to produce 
the colt. The sire, if well kept and in good condition, is ready for 
business, but not so with the mare. The dam is to be in season; that 
is, in heat. She should be bred about the first of April in the latitude 
of Tennessee, and at other places as the season opens, according to 
climate. Before being bred, to prevent accidents, the mare should be 
liobbled or pitted. Having taken this precaution, the jack may be 
brought out, and both will be ready for service. Care should be taken 
not to overserve the jack, as he should not be allowed to serve over 
two mares a day, and not nearer than eight hours apart. 

The mare, alter being served, may be put to light work, or put ui)on 
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some quiet pasture by herself for several days untjl she passes out of 
season, when she may be turned out with other stock to run until the 
eighteenth day, when she should be taken up to be teased by a horse, 
to ascertain if she be iu season, and if so, she should be bred again. 
Some breeders think the ninth, some the twelfth, and some the fifteenth 
day after service is the proper day to tease, but observation has taught 
us that the best results come from the eighteenth-day plan. After she 
becomes impregnated she should have good treatment; light work will 
not hurt her, but care should be taken not to overexert. She should 
have good, nutritious grass if she runs out and is not worked, but if 
worked she should be well fed on good feed. Tlie foal will be due in 
about three hundred and thirty-three days. As the time approaches 
for foaling the mare should be put in a quiet place, away from other 
stock, until the foal is dropped. She will not need any extra attention, 
as a nile, but should be looked after to see that everything goes right. 

After the foal comes it will not hurt the mare or colt for the dam to 
do light work, provided she is well fed on good , nutritious food. Should 
she not be worked and is on good grass, and fed lightly on grain, the 
colt will grow finely, if the mare gives plenty of milk; if she does not 
the foal should be taught to eat such feed as is most suitable. 

The size of the colt at foaling time and the way it grows until weaned 
will determine whether it will make a cotton or a sugar mule. If the 
colt, when foaled, is 3 feet 5 inches and upwards, and grows nicely, it 
will make a sugar mule; if under the above height it will be a cotton 
mule. A sugar mule when grown is from 15.3 to 16.3 and even larger, 
heavy bodied, well boned, square, and stylish. They are used on the 
sugar farms in Louisiana and for dray purposes in the cities, and on 
farms for heavy work, and for teaming. For all of such purposes these 
mules are i)eculiarly fitted. 

The cotton mule, as it is called, whether it ever sees a cotton field 
or not, is under the size of the above, but is of the same conformation 
as his larger brother. The larger of these so called cotton mules are 
sold in the heavier soils in the cotton belt and in all of the agricultural 
States to mining companies, and to street-car companies. 

The colt should be well cared for at all times, and i)articularly whUe 
following its mother, for the owner may want to sell at weaning time, 
which is 4 months old, and its inches then will fix the price. Good 
sugar mules at weaning time usually bring from $75 to $90, and some- 
times as high as $100, while cotton mules bring much lower prices^ 
according t© size and make-up. 

Feeders, dealers, and buyers prefer the mare mule to the horse, and 
they sell more readily. The females mature earlier, are plumper and 
rounder of body, and fatten more readily than the male. Wlien car- 
ried to the Southern market, where the buffalo gnats exist, these pests 
trouble the males more by biting their sheaths. The males are also 
more leggy and angular of body, are slower in n»aturing, and, as a rule, 
must be older to fatten readily. Great numbers of mules are bought 
at weaning time in Missouri, Illinois, Indiana, Kentucky, and Tennes- 
see, and other States, and are herde<l together aiid raised until tliey 
are fitted and sent to market. 

In weaning the colt, much is accomplished by proi>er treatment, pre- 
paratory to this trying event in the mule's life. It should be taughcto 
eat while following its mother, sothat when weaned it will at once know- 
how to subsist on that which is fed to it. The best way to wean is to 
take several colts and place them in a close barn, \nt\i plenty of good, 
soft feed, such as bran and oats mixed, plenty of sound, sweet hay, and 
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in season, cut-grass, remembering at all times that nothing can make 
up for want of pure water in the stable. Many may be weaned together 
properly. After, they have remained iii^the stable for severtil days they 
may be turned on good, rich pasture. Do not forget to feed, as this is 
a Jbrying time. The change from a lactic to a dry diet is severe on the 
colt. They may all be huddled in a barn together, as they seldom hurt 
each other. Good, rich clover pastures are fine for mules at this age, 
but if they are to be extra fine, feed them a little grain all the while. 

There is little variety in the feed until the mules are 2 years old, at 
which time they are very easily broken. If halter-broken as they grow 
up, all there is to do in breaking one is to put on a harness and place 
the young animal l)e8ide a broken mule, and go to work. When it is 
thoroughly used to the harness the mule is already broken. Light 
work in the spring when the mule is 2 years old will do no hurt, but in 
the opinion of many breeders and dealers make it better, provided it 
is careftiUy handled and fed. 

If the mules are of what is called the sugar type, and it is desired to 
feed them foe what is termed the " green sugar market," which means 
2-year-old unbroken mules, the fattening should begin in Septejiber or 
Oct<jber after the mules are 2 years old. If cotton mules, they should 
be placed in the barn and fed preparatory for the market. 

HOW. TO FATTEN THE MULE. 

This is one of the most important parts of mule-raising, for when the 
mule is oflfered to a buyer he well at once ask, ''Is he fat?" and fat goes 
far in effecting a sale. A rough, poor mule could hardly be sold, while 
if it is fat the buyer will take it because it is fat. 

The sugar mide should be placed in the barn with plenty of room, 
and not much light, about the 1st of November, before it is 2 years old, 
and fed about 12 ears of coni per day and all the nice, well-cured clover 
hay it will eat, and there kept until about the 1st of April. Then in 
the climate of middle Tennessee the clover is good, and the mule may 
be turned out on it, and the corn increased to about 20 ears or more per 
day. They will then eat more grain, without fear of "firing;" that is, 
heating so as to cause scratches, as the green clover removes all danger 
from this source. During the time they run on the clover they eat less 
hay, but this should always be kept by them. About the 1st of May, 
the clover blooms, and is large enough to cut, in the latitude of Tennes- 
see. The mules should be i^laced, then, in the barn, with a nice, smooth 
lot attached, and plenty of pure water. A manger should be built in 
the lot, 4 feet wide by 4 feet high, and long enough to accommodate the 
number of mules it is desired to feed. This should be covered over by 
a shed high enough for the mule to stand under, to prevent the clover 
from wilting. The clover should be cut while the dew is on, as this 
preserves the aroma, and they like it better. While this is going on in 
the lot, the troughs and racks in the barn should be sui)plied with all 
the shelled corn the mules will eat. "Why shell itf some one will 
ask. Because they eat more of it, and relish it. A valuable addition 
at all times consists of either short-cut sheaf oats, or shelled oats, and 
bran, if not too expensive. 

From the 1st to the 15th of June barley is harvested in this latitude, 
and it should be ground coarsely. The mules should be fed on this, 
all they will eat, taking care that no feed is permitted to get sour. We 
usually have about this time some early varieties of corn, planted for 
the purpose of making early roasting ears; this is now cut in the field, 
and canied to the manger in the lot, and the ears pulled off, careftdly 
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liusKed and placed in the troughs in the bam, the stalks put in the 
manger. At no time must the feed be mixed, but the shelled <M)rn, oats, 
bran, and roasting ears kept at all times in separat<3 parts of the 
trough. By this time the mule is something of an epicure, and no 
more wants its feed mixed than a gentleman does his bread, meat, and 
potatoes. 

From this time the mule should be pressed with all the richest of 
feed, if it is desired to make it what is termed in mule parlance "hog 
i'at." All the roasting ears, ground barley, shelled oats, bran, and 
shelled com, should be fed, not forgettingtosaltregularly all the while, 
nor omitting the hay and green-corn blades. While all those are essen- 
tial, shelled oats and bran, although at some places expensive, are 
regarded as the ne plus ultra for fatteniT!g a mule, and giving a fine 
suit of hair. Be sure to keep the barn well bedded, for if the hair 
becomes soiled from rolling it lowers the value, as the mule is much 
estimated for its fine coat. 

The grain makes the flesh, and the gi^een stuff keeps the system of 
the mule cool, and balances the excess of carbonaceous elements in the 
grain Jed. 

This manner of feeding, if properly carried out, with the proper foun- 
dation to start with, will make sugar mules, 2 years old past, weigh 
from 1,150 to 1,350 pounds by September 1, at which time the market 
opens. 

A feeder of eighteen years' experience claims that shelled oats and 
bran will put on more fine flesh in a given time, coupled with a smoother, 
glossier coat of hair, than any other known feed. The experienced. 
feeder follows this method from weaning till 2 years old. 

The same care and attention requisite in feeding the sugar mule must 
be observed in the cotton mule, only the cotton mule is taken up about 
the 1st of August after it is 2 years old, and fed on green corn, 
shelled com, plenty of good hay, and any kind of good green stuff at 
hand. Having fed it in the barn with door open into the lot until about 
November 1, when the weather will begin to be bad, the mule should 
be kept up in the barn and well bedded. If the hair does not appear 
as well as it ought to by the 1st of November some shelled oats and 
brpn might be fed, to put on the fine finished, glossy coat and fat. 
This feeding until the 1st of January will make the mule 'ready for the 
market. 

now TO SELL THE MULE. ' 

New Orleans is the center of the sugar mule distributing region, 
while St. Louis, Mo., Louisville, Ky., Nashville, Tenn., and Columbia, 
Tenn., and other cities contribute largely in sending their products to 
the Southern markets of both classes of mules. All of the cities of the 
Western and Southern States demand large mules for their drays and 
heavy hauling. 

If the seller has properly colored, well shaped, fine haired, fat mare 
mules in car-load lots, he should let the buyers know he has them, 
and there need bo no trouble in selling. If one owner has not a car 
load, he should seek some one who is making up a car load to ship. 

For some of the suggestions as to feeding, etc., m this article the 
writer is indebted to Col. J. W. S. Eidley, the "mule king'' of Columbia, 
Tenn., the largest feeder and raiser of mules in the United States, iui<l 
to J. W. Howard, esq., of the same place, one of the largest dealers 
and one of the best judges of the mule in the United States. To bot»li 
thanks are hereby tendered. 
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In order to intelligently administer the law concerning the importa- 
tion of cattle, sheep, and swine from foreign countries into the United 
States, the Secretary of Agriculture some time since requested the 
Secretary of State to cause to be forwardeil to him from United States 
consuls abroad such official information as they might be able to gather 
concerning the prevalence of contagious diseases among domestic ani- 
mals iu their respective districts. The following extracts are made 
from reports thus received: 

AUSTRIA. 

John B. Hawes, United States consul at Eeichenberg, Austria, under 
date of April 20, 1891, reports as follows: 

In the 56 commnuitics comprising this district thero were, in the year 1889, 1,558 
horses, 10,905 bead of cattle, 9 sheep, 1,572 goats, and 1,009 pigs. During this i>oriod 
the foot-and-mouth disease showed itself in the following stables: In Koblige, in 2 
stables: iu Ketten in 2; in Grafenstein, out of 124 head, IIG cattle were at one time 
infectea ; in Mllhlsoheibe, in 2; and in Nenland and Niedcrberzdorf, each 1 stable. 

'In 1890, in the same district, were 1,569 horses, 12,519 cattle, 25 sheep, 2,713 goats, 
and 1,047 pigs During this year the foot-and-mouth disease was found in the fol- 
lowing stables: In Berzdorf, 6 out of 8 head of cattle were infected; in 2 stables in 
. Ruppersdorf, 20 head of cattle were infected, and only 2 head of cattle, 2 goats, and 
18 sheep were healthy. In MofTersdorf, out of 45 cattle on the 9th of Ai)ril, only the 6 
bulls were sick. In Miinchendorf, on December 10, 5 head of cattle were sick, and 
on the same day in Lashal, 5 also were found sick. On 20th December, in Moffers- 
dorf, 1 cow was found sick. On December 23, iu Althabtndorf, 3 cows were sick, and 
in Machendorf, 6. On 26th December, in Hodendorf, 12 head of cattle were sick, as 
was also the case in Oberkratzan. On December 25 a case of anthrax was discov- 
ered in one stable iu Juschmanitz; the owner was infected and died on the 29th. 
Four cows from this stable were killed but were found healthy. 

SWEDEN. 

Axel Georgii, vice-consul at Stockholm, Sweden, under date of June 
2, 1891, T^rites as follows: 

Tliere are very few contagious diseases among domestic animals in this country. 
Two years ago there was some hog cholera, but since a year and a half there have 
been no traces at all of this disease. Among horses occasionally glanders appears in 
a stable here and there, but very seldom ; that stable is then isolated and disinfected. 
The proceedings are similar in cases of inflammation of the milt, which appears a 
little more olten than glanders. On the whole, however, the general situation in 
this respect is very healthy here. There are no official reports issued regularly 
abont these diseases. In each special case the governor of the province issues nec- 
essary regulations. 

Should there occur any serious illness in any large locality, and any official notice 
of infection be declared, I shall take care to report. 

Before finishing I beg to point out that the sanitary condition among domestic 
animals here is so good that Sweden has had no difficulty at all regularlj% without 
obatrnction, to export cattle, horses, and swine to England, Germany, and other 
countries in Europe. 

343 
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DENjVIARK. 

Henry B. Ryder, United States consul at Copenhagen, Denmark, 
under date of March 31, 1891, states: 

Tho various contagioiis diseases of domestic animals in this country, which have 
come to the public knowledge in the course of the years 1889 and 1890, were as fol- 
lows : 

For the year 1880, likewise as in previous years, the official reports of the vete- 
rinary board of health were not published until the close of the year, while from 
January 1, 1890, monthly reports are issued. 

The contagious diseases of malignant character most generally occnrrin^ in this 
country are classed under the following heads: J, nnthrax; II, erysipelas in hogs; 
III, scab in sheep; IV, glanders; V, myelitis typbosa; VI, hydrophobia in dogs; 
VII, hog cholera. The less dangerous diseases are: (a) mouth disease in horses; 
(6) smallpox; (c) strangles; (d) malignant catarrh in cattle; (c) malignant lung 
aisease in horses, and other typhoid diseases; (/) dermatitis acntis in hogs; (g) 
fluor albus contagiosa et tabes dorsalis (iHor&M* coitus); (A) scab (not in sheep); 
(i) ringworm; (A) septicaemia h hemorrhagica, and (/) emphysema anthracis. 

The cases of contagious animal diseases reported by the veterinary board of 
health for 1889 were as follows : 

Anthrax occurred in cattle at 27 places in different parts of the country; besides, 
there were 2 cases in Zealand and 7 cases in Jutland, fn which, at the same time, 
other domestic animals were also attacked. Furthermore, there were 8 cases of 
anthrax in swine. Detailed accounts of the diagnosis of this disease, in each case 
separately, were furnished by the local veterinary surgeons and published in the 
official report. 

Erysipelas in hogs. — The reports from the local veterinary surgeons from all parts 
of the country show the following totals for this disease : 

The malady made its appearance in 384 stocks, representing 8,376 individuals, out 
of which 1,019 were attacked; of these 661 died from the disease, 11 were killed, and 
80 slaughtered. 

The contagion was most ravaging toward the close of the year, and the total 
of in fee ted stocks and individuals was greater than for any of the preceding eighteen 
years. While the disease had somewhat abated in westera Jutland and on the island 
of Fiinen, where, in 1888, it was widely extended^ it had in 1889 much increased in 
the northern part of Jatland and Zealand, where it appears to have been introduced 
by breeding stock from the quarters in Jutland worst ravaged by the disease during 
the previous year. On 37 farms the stock of hejrs of each farm, consisting of 20 io 
118 individuals, and representing altogether 1,355 head, 203 of the animals, or 15 per 
cent, were attacked. Oxf. the remaining 347 of the infected farms, each having less 
than 20 animals, and consisting in all of 2,021 individuals, 817 animals, or40per cent^ 
were attacked. The mortality from this disease (when the killed and slaughtered 
animals are counted in) was, for the whole country, 73.4 per cent of the infected 
animals. 

Scab in sheep. — At the general inspection of sheep in the spring two-thirds of the 
individuals in the western part of Jutland were found to bo badly infected by scab. 

Glanders. — Of this dangerous disease there were 9 cases in three places whore the 
total number of horses kept were 21 individuals. The cases were all on Zealand. 
The number of contaminated places were less, but the number of infected horses 
about the same as in the two preceding years. In three places where glanders were 
suspected the suspicion proved eventually unfounded. Very full and detailed de- 
scriptions of the veterinary observations bothoftho actuafaud suspected cases of 
glanders arc communicated in the official report. 

The law provides that horses attacked by or suspected of being infected by glan- 
ders shall be killed, partly at the expense of the State and partly at the expense of 
the local community in which the disease occurs. The total appraised value of 
horses killed on account of glanders was 6,750 kroner, of which amount 3,200 kro- 
ner come on horses in which the suspicion of infection was not corroborated by the 
surgical investigation of the dead bodies. 

Myelitis iyphosa. — This disease was of more frequent occurrence than in the preced- 
ing eighteen years. In 24 stocks of horses, mostly in Jutland, a few on Zealand, none 
on the other islands, the said stocks, consistinff altogether of 107 individuals, 40 adult 
and 6 young horses, were found attacked ; 22 died from the disease and 4 were killed. 

Hydrophobia. — A single case occurred in a dog on a small island in the Baltic Sea; 
at all events, the board of health found reason, from the description given by the 
local veterinary surgeon of the demeanor of the dog, to consider it a case of hydro- 
phobia, and the dog was killed and proper measures taken. 

Hog cholera. — Of this disease a few cases were reported, all on Zealand, and all the 
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cases, or most of them at least, cotild be traced back to a single starting point, an 
unthrifty herd jf^om which animals had been sold to farmers in different localities. 
Altogether 46 animals, valaed at 1,327 kroner, were killed. At the professional exam- 
ination of the carcasses, however, only 9' cases of contagion were substantiated. 
This low figure of actual cases of disease in proportion to the number of animals 
killed on suspicion is evidence of the stringency of the measures taken by the proper 
authorities in this country for the extermination of contagious diseases among do- 
mestic animals. 

Contagious diieases of a milder character, — Reports of this class of diseases (such 
reports being compulsory) were sent to the veterinary board of health from 399 
practicing veterinary surgeons, of which 192 had treated cases of such diseases, 
while 207 reported ** no cases treated." The official reports of the veterinary board 
were missing ftora 8 veterinary surgeons at the time of going to print. 

Mouth disease in homes was of less frequent occurrence than in the two preceding 
years. The malady showed itself in 205 stocks, consisting of 910 horses, of which 
305 adult and 122 young individuals were attacked, much the greater number of 
cases being in the most northern part of Jutland, and increasing fast in the latter 
mouths of the year. There was one case of death. 

SmaJtpox was observed in 8 horses in different parts of the country. In one of the 
infected places the owner and the groom had pustules scattered on their hands and 
faces, wuich, however, did not affect their general health. In another place the 
nnrse of an infected horse got some eruption on one of his hands. 

In cattle thedisease was more widespread than in any of the next preceding eighteen 
years. The cases were 540 adult and 7 young animals in 97 stocks, representing 2,138 
animals. All the cases were cured. In one of the infected places, in the southwestern 
part of Jutland, two milkmaids had erupticns on their hands of the same character 
and appearance as the pox on the cows. 

In sHiino smallpox appeared in 11 young individuals in two places in the northern 
part of Zealand. 

Of strangles 1,230 cases were reported in adult and 928 cases in young horses in 
1,057 places, the total stock of which was 5,028 horses (the stock of horses for mili- 
tary use not being considered). Twenty-nine of the diseased animals died and 2 
were killed. TJhe number of cases was about the same as the year before. As usual, 
the disease was most severe during the autumn and early winter months, and April, 
May, and June. 

Malignant catarrh in cattle appeared in somewhat fewer herds than in the next pre- 
ceding years, much decreasing toward the close of the year. 

In 29 stocks, representing 713 animals, mostly in Jutland, a few on Zealand and 
LoUand, none at all on the island of Fiinen or the smaller islands, 32 adult and 13 
.young cattle were attacked. Twenty of the diseased animals died, 9 were killed, 
and 3 slaughtered. 

An interesting correspondence between the veterinary board of health and the sec- 
retary of the interior in relation to a very stubborn and extraordinary case of this 
disease is published in the official report. The disease in question, which appears, 
sporadically off and on in this country, seldom lasts very long, but generally disap- 
pears after the death of several of the attacked animals in a stock. In this special 
case, however, the disease occurred repeatedly in spite of the energetic application 
o^tbe curative measures prescribed by law, including a thorough disinfection and the 
ultimate tearing down of the cow stable and the erection of a new one removed 18 yards 
from the original site. The veterinary board of health thought it likely that the 
new stable may have been built too near the old one, and that the ground may per- 
haps be pervaded bv disease germs. But as the special bacteria causing the disease 
have not yet been ctiscoveredby science, the board were of the opinion that a local 
bacteriologic investigation, as proposed by the secretary of the interior, would not 
lead to any practical result at present. The board ultimately suggested that public 
support be given to a change of stock-keeping at the estate in question, changing 
from cattle exclusively to horse and sheep farming for several years. If further light 
should be thrown on this subject I may in a future report, if desired, treat more in 
detail on this theme. 
I Dermatitis acut^ in swine showed itself in 38 stocks, consisting of 208 animals. 

Twenty-six adult hogs and 32 pigs were infected; 1 death ; 1 killed. 
♦ Fluor albus' contagiosa et tabes dorsalis (morbus coitus) in cattle was reported in 17 
stocks, representing 245 animals, of which 32 suffered from the disease. All cured. 

Sc^b in horses, — Twenty-three animals in 13 stocks, representing 84 individuals 
No deaths. 

Scab in cuttle, — Twenty-four cases in 2 stocks, representing 220 individuals. No 
deaths. 

With rii^^M?onM were affected: (a) 16 horses, (&) 93 cattle in 56 stocks represent- 
ing 2,765 animals; (c) 9 hogs and pigs in 2 stocks, representing 48 individuals. Re- 
ported were, furthermore, (d) 2 dogs and (e) 1 oat. 
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Septicosmia hamorrhaffica attacked 12 calves in a stock of 18. Eight of the inlecied 
auimaJs died; 1 was killed. 

Emphysema antkracia was reported in 9 stocks of cattle^ consiating of S48 heJb^ 
Two adult and 8 young individuals were attacked j 3 died, 2 were killed, and 3 
slaughtered. 

Withlwld'mg of live stock d^Hin^d for expotHation to England. — Aa evidence of the 
vigilance and care exerted by the appointed authoittios in this country, not «aly in 
the combating of more or less severe and dangerous contagious diseases of domee^ 
animals, but also in maintaining the confidence of the foreign countries to which 
Uvo Btock is exported, I beg to point out the fact that in the year 1889 no less than 
2,476 animals, viz, 1,524 head of cattle, 827 sheep, and 128 hogs, were withheld 
from exportation- to England, not because of any actual or suspected iufectioua dis- 
ease, but owing, in most cases, to slight defects or maladies that might aronae 
suspicion on arrival of the animals in England. Some of the causes of prohibition 
of exi>ortation may 8er\'e as an illustration of the rules prescribed in such cases; 
for instance : wounds or eruption in the mouth, dn the feet, or elsewhere ; lameness 
or sore gait; lun<^ aifections; fever; faintness; swellings; tumors; discharge irem 
the nose; congestion of the brain ; diarrhea; actinomycosis^ etc. 

For the year 1890 and henceforth the veterinary board of health issue abbre- 
viated temporary monthly reports of the most important malignant contagious dia- 
■ eases. The annual official report for the year in question having not yet been pub- 
lished, I give in the following the essential contents of the aforesaid monthly reports. 

In the month of January my uli tis ty phosa was reported in 2 stocks of horses, anthrax 
in 7 stocks of cattle, erysipelas in 37 stocks of swine. 

From the reports in the same month it appears that public inspection had been 
discontmucd in four places that had been infected with myelitis ty phosa in horses, 
in 5 stocks of cattle that had suffered from anthrax, and 32 stocks of swtne that had 
been affected with erysipelas. * 

In February : Myelitis typhosa in 2 stocks of horses ; anthrax in 6 stocks of cattle; . 
erysipelas in 18 stocks of swme. Discon tinned public inspection in 2 stocks of horses 
with myelitis typhosa ; 10 stocks of cattle with anthax ; 28 stocks of swine with ery- 
sipelas. 

In March: Myelitis typhosa in 5 stocks of horses; anthrax in 5 stocks of cattle; 
erysipelas in 19 stocks of swine. Discontinued public inspection of 3 stocks of horses 
with myelitis typhosa; 4 stocks of cattle with anthrax; of 17 stocks of swine witti 
erysipelas. 

In April: Glanders in 1 stock of horses; anthrax in 6 stocks of cattle; erysipelas 
in 10 stocks of swine. Discontinued public inspection of 2 stocks of horses with. 
myelitis lyphosa; 10 stocks of cattle with anthrax; 10 stocks of swine Avith erysip- 
elas. 

In May: Myelitis typhosa in 1 stock of horses; anthrax in 4 stocks of cattle; ery- 
sipelas in 15 stocks of swine ; chronic hog cholera (caseous iniammation of the bow- 
els) in 1 stock of swine. 

With regard to the latter disease, this is the first case substantiated in this coun- 
try. A few other cases have been suspected. It is considered to be beyond a doubt 
that the disease has existed throughout central Europe for a series of years. There 
is a marked distinction between this chronic and the acute form of hog cholera, the 
former being much less contagious and almost exclusively att^acking young pi^, of 
which the more robust and well-developed often survive the disease. WhUe this 
form of hog cholera may be dangerous to the stock in which it appears, it does not 
seem very apt to spread abroad, and especially the infection is not scattered abont 
by means ot attending persons or lifeless objects, but only by infected pigs. 

Discontinued public inspection of 2 stocks of horses with myelitis typhosa; 4 
stocks of cattle with anthrax; 13 stocks of swine with erysipelas. 

In June: Myelitis typhosa in 1 stock of horses; anthrax in 7 stocks of cattle: 
erysipelas in 36 stocks of swine. Discontinued public inspection of 2 stocks of 
hoi-ses with myelitis typhosa; 14 stocks of cattle with anthrax; 25 stocks of swine 
with erysipelas. 

In July: Myelitis typhosa in 2 storks of horses; anthrax in 2 stocks of cattle ; 
erysipelas in ^ st^ocks of swine; chronic hog cholera in 2 stocks of swine. Discon- 
tinued public inspection of 1 stock of horses with myelitis typhosa; 2 stocks of 
cattle with anthrax; 33 stocks of swine with erysipelas. 

In August: Myelitis typhosa in 1 stock of horses; anthrax in 2 stocks of cattle; 
erysipelas in 72 stocks of swine. Discontinued public mspection of 1 stock of 
horses with myelitis typhosa; 49 stocks of swine with erysipelas. 

In September: Anthrax in 5 stocks of cattle; ervvSipeiaR in 88 stocks of swine : 
chronic hog cholera in 1 stock of pigs. Discontinued pu]>lic inspection of 1 stock of 
horses with glanders; 75 stocks of swine with erysipelas; 1 stock of swino with 
chronic hog cholera. 

In October: Myelitis typhosa in 2 stocks of horses; anthrax in 3 stocks of cattle; 
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erysipelas in 81 stocks of swine; chronic bog cholera in 1 stock of swine. Discon- 
tinued public inspection of 1 stock of horses with myelitis typbosa; 1 stock of cattle 
with anthrax ; 92 stocks of swine with erysipelas. 

In November: Myelitis typbosa in 1 stock of horses; anthrax in 6 stocks of 
cattle; erysipelas in 62 stocks of swine. Discontinued public inspection of 3 stocks 
of horses with myelitis typbosa; Sstocks of cattle with anthrax; 68 stocks of swine 
wHb erysipelas; 1 stock of swine with cbronic hog cholera. 

In December : Myelitis typbosa in 2 stocks of horses ; anthrax in 5 stocks of cattle ; 
erysipelas in 38 stocks of swine. Discontinned pnblic inspection of 3 stocks of 
horses with myelitis typbosa; 6 stocks of cattle with anthrax; 61 stocks of swine 
with erysipelas ; 1 stock of swine with cbronic bog cholera. 

RUSSIA. 

Thomas E. HecoBiii, United States consul at Odessa^ Russia, under 
date of March 7, 1891, makes the following report: 

I have the honor to inform you that the most important among the causes which 
tended toward the keeping down, or even the entire destruction of cattle-breeding 
in Russia, was the plague {peatis hovina) which until lately appeared as a heavy 
Bconrge to the Russian agricultural population. 

The constant place of origin of this disease was in the southeastern steppe prov- 
inces of Rnssia, whence it was annually carried to all other provinces, until the 
years 1881, 1882, and 1883, the plagne caused the death of nearly 400,000 head of 
cattle annually in European Russia alone, which was from 1^ to 2 per cent of the 
total number of cattle then kept. Taking the average price of every head of cattle 
killed by the plagne to bo only $10, the annual loss would be $4,000,000. In addition 
to this enormons direct loss, the disease had a very detrimental effect on all farming 
operations, especially as regards the small peasant farmers in northern and central 
RoBsia. In losing his cattle, the peasant also lost bis only manure, and in the south 
bdsmoftt imi>ortant working power, which was indispensable for the tilling of the 
gromid. The fields therefore used to remain without mxmure and gave veiy poor 
crops, or they remained untilled or unsown. The pla^io also had a very bad effect 
on tbo export trade of cattle and animal produce. The states of western Europe, 
dreading the importation from Russia of this infectious disease, closed all their 
ZBarkets against Russian cattle, prohibiting their importation. In view of the great 
loss caused by the plague and the evident inefhcicncy of the provincial municipal 
eonncils to arrest its progress, the Russian Government resolved in 1886 to take the 
matter into its own bands. It gradually extended the application of the law of 
1879 regarding the compulsory destruction (killing and burying) of all suspected 
animals, to all of European Russia and to the provinces of the Caneasns which lie 
iic»i;h of the mountain range, prohibiting at the same time the driving of animals 
along those cattle tracks which have railroads mnning parallel to them. It further 
began to submit the herds of cattle to a careful sanitary supervision and inspection 
and increased the number of veterinary surgeons almost fourfold. These measures 
xesulted in the stamping out of the plague in 44 provinces. The number of animals 
which fell victims to the disease was reduced in 1888 to ^7,000, i. c, it was reduced 
to almost^ one-tenth of the animals annually lost in the triennial period of 1883-*85. 
About tbo beginning of 1889 the plague was localized to only six provinces and ter- 
ritories of southeastern Russia, viz, the Don Cossack and Kubfin territories, and 
the provinces of Stanopol, Astrakhan, Samara, and Ufa. The following table shows 
the number of infected districts in each province during the year ending December 
31, 1890: 
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The above table shows that the plague had been couiined to five provinces at the 
end of 1890, as compared with feix provinces .it the close of 1889. It naturally follows 
that the smaller the area to be dealt with the easier it i^ to figbt the plague suc- 
cessfully. It is to be hoped, therefore, that the current year will find Russia entirely 
free from this scourge. 
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Under date of March 10, 1891, Consul Heeuan further reports as fol- 
lows: 

The antbr.ix (carbuncuhts epizooticus), which is heat known in this country under 
the name oi *' Siberian plagne," or ** tumorplage," is, next to the pestis boTina, the 
moat destmctivo of animal life^ nor does it sparo man in its ravages. It has never 
caused so much loss in any one year as the pestis bovina, but on the other hand it is 
much more difficult to eradicate. The strictest prophylactic measures and the kill- 
ing and. burying of the diseased animals have not yet produced the desired result 
It would almost seem as if this disease originated spontaneously, and the causes 
which generate it have not been fixed. It can not be said that the disease has as 
yet been excluded from any singlo province of Russia. Vaccination has been recom- 
mended and tried, but the result was not always iiatisfactory ; in one case several 
thousand Bhccp died after the operation. It was stated hero by the veterinary 
authorities in tiiis case that the disease proper ha\i been inociilated instead of a cul- 
tivated and modified form of the baciUi. The anthrax is known to take several quite 
distinct forms. Thus the formation of the tumor only takes place where the devel- 
opment of the malady has passed into a chronic stage ; when, however, the disease 
takes the acute or apoplectic form death ensues before the formation of any tumor. 
About 3,000 head of cattle aud about the same number of horses annually fall victims 
to this disease, and perhaps three or four times that number of sheep; and this esti- 
mate is only for Russia in Europe exclusive of the Caucasus. 

The aphtha epizoiitica J ot hoof SLiid mouth disease, comes next in importance, and 
although it does not kill many animals, from one to three out of every thousand 
head, yet it inflicts very serious loss on the carttle fanners in another way. The 
apbtoio which form in tho throat and mouth of the animals prevent them almost 
entirely from taking any except liquid food, such as boiled oil-cake, etc., which it 
is not always itt the power of the inland farmer to procure. The animals, therefore, 
grow very lean, and although the disease scarcely ever extends to the hoofs, yet even 
tho mild form which exists here, and which most of tho veterinary surgeons claim 
to be onlyfebria aphthoaa, and not tlio real aphtha epizootica, is a serious calamity, 
as it sometimes attacks thousands of animals. The attitude of the sanitary authori- 
ties with regard to this disease is very characteristic. No precautions of any kind 
are taken against it, and many farmei*8, when they think that some of their animals 
art infected keep them on purpose together with sound animals, so that the malady 
may spread to all of their animals at once and then pass away. Animals thus affected 
are permitted to bo killed and the meat sold for eating. Hundreds of such animals 
are annually slaughtered in South Russia, and no bad effects have resulted from the 
use of the meat. The milk from cows attacked with this disease is not allowed to 
be sold for use in its fresh raw state, as it has been known to commnnicate the 
aphtha to the consumers, which in the case of children may even endanger life. 

With regard to sheep it may be said that they are moro or less subject to the same 
diseases as cattle, and of late years the variola ovina has in certain districts made 
great havoc among them, the mortality having occasionally exceeded 30 per cent 
of tho animals attacked by the disease. Yet the disease is on tho decrease. The 
mange, scab, or scurf is also on the decrease, which is ascribed to the fact that 
lately the fine- wool sheep have not been bred so much aa formerly, owing to the fall 
in the prices paid for fine wools. The fine-wool or Merino sheep have beeit found to 
bo much more subject to this disease than the coarse-wool sheep. 

Goats are subject to the same diseases as sheep, but being much hardier they are 
less liable to infection. 

It would appear that hogs are very seldom attacked by infectious diseases in 
Russia. 

Horses often fall victims to the anthrax, but still it would seem that this disease 
does not originate with them, but is communicated to them by cattle. Nor can it 
be called an epidemic, as the eases are moro or less sporadic and always remain lim- 
ited in number. A far more dangerous disease for horses is the glanders^ and it may 
be said to exist in every province of Russia and every year kills some animals; and 
this in spite of the very rigorous measures now adopted by the central government, 
which has issued orders that all animals found to bo sufl;*erin^ from glanders be 
killed and buried. Before the. war of 1876-'77 the disease in man^ provinces 
was nearly extinct, but of the numerous horses that formed the commissariat col- 
umns many had been infected with glanders, and when they came back were sold 
at auction and found their way to many provinces. The disease was thus spread all 
over Russia, all tho more so because at that time the strict regulations of the present 
day did not exist. 

Other diseases of much less importance might be mentioned, but their victims 
have been so few in number that it would seem unnecessary to report on them. 
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Josepli Kawicz, United States consul at Warsaw, Kussia, writing 
under date of April 13, 1801, says : 

In tho Kingdom of Poland, during the year 1887, were noted tlie following cases 
of contagious diseases among domestic animals : 

Cattle plague appeared in twelve places ; 14 beasts died ; 673 were killed ; total, 
687. 

Glanders of horses appealed in forty-nino places ; 210 beasts fell ill; 205 died or 
were killed. 

lAing disease of cattle appeared in eigbteen places; 220 beasts fell ill; 109 died or 
were killed. 

Carbuncle appearetl in one hundred and forty -eight places; 320 horses fell ill and 
159 died; 692 head of cattle fell ill and 576 died. Of other domestic animals 775 
fell ill and 730 died. Total, 1,787 beasts feU ill of carbuncle and 1,495 died. 

ITALY. 

The United States consal at Milan, Italy, writing under date of 
January 31, 1891, reports upon cattle diseases in Loinbardy a^ follows: 

The recorded statements of tho veterinary service of the public slaughter-housed 
in 1890, as also tbe records of the sanitary vigilance exercised in tho same year over 
tho numerous herds existing in Milan and the rest of Lombardy, do not indicate 
that any infectious contagions diseases prevailed, or are prevailing to any extent 
among tho animals destined to bo slaughtered. No iiduciary or rigorous sequestra- 
tion nor any other prophylactic measures were consequently to be applied, as was 
done the preceding year, 1889. The mortality is much less for 1890 than for 1889. 
^Somo isolated cases of sporadic carbuncle were discovered in cattle coming from 
other places in each case, and have been reported to tho authorities in accordance 
with tho regulations relating to public health. No cases of contagious exudative 
plenro-pneumonia. A great mauy cases of tuberculosis wore veritied as usual in 
slaughtered animals, and in some cases of actinomycosis of the face and tongue. 

The thrush or vesicular halting sickness, frequently accompanied with the con- 
tagious aphtha, was and is still i)revailtng in the herds of the irrigated and marshy 
zoues. A strict vigilance is exercised on tho boundaries by tho neighboring govern- 
ments to the prevention of said herds, and horses have been entirely excluded. No 
cases of trichinae spiralis in swine, but many cases of the so-called malrossiuo (red- 
dish disease), and 99 cases of pe^ccchial fever. These indigenous and permanent 
diseases in our herds have not, however, been developing iuto epizootics. A few 
cases of halting sickness and of scab have been indicated in sheep. In dead animals 
consigned to the sardigua, viz, an establishment under special vigilance of the 
municipal authorities for preparing meat unfit for food for industrial purposes, as 
also animals coming from different places, 45 cases were verified of facial glanders. 
These were noticed in horses belonging to tho army, and 10 similar cases in horses 
killed in tho slaughterhouses, and which originated in fortuitous contacts taking 
place in markets antl in the public stables "W'here every hygienic care is lacking. 
In the stables where the horses affected with those contagious diseases were received 
tho suitable and necessary expurgations aro em2>loyed. 

GREECE. 

Under date of February 14, 1891, the United States consul at Patras 
states that he is given to understand that in the event of any con- 
tagious disease appearing among animals the local authorities have 
instructions immediately to report it, and measures are to be at once 
ta'ken to localize tho disease and kill all the animals afl'ected. The only 
disease that he has ever heard of there among cattle is anthrax, but it 
does not exist now ; the country is practically free from sickness among 
animals, llegulations exist to prevent the imjwrtation of diseased 
animals. What are imported come principally from Turkey and Russia. 

TURKEY. 

Z. T. Sweeney, United States consul-general at Constantinople, Tur- 
key, under date of January 22, 1891, reports as follows: 

I bave tbe bonor to acknowledge tbe receipt of your circular dated December 22, 
1890, inclosing copy of a letter dated tbe 13th December, 1889, from tbe Secretary 
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of Agriculture, desiring to he advised as to tlio kinds of contagions diseases among 
animals in Turkey, and asking for copies of bulletins issued by the Turkish Gov- 
ernment on tbo subject. 1 hercwitb beg to inclose copies of ten official bulletins, 
containing tlie ofticial information in tbo matter, and issued by tbo sanitary admin- 
istration of tbo Ottoman Empire during tbo year 1890. 

BULLETIN OF EPIZOOTICS. 

(1) Aleppo. — ^Marcb 16-28, 1890. Lemedecin sanitaire announces tbe complete ces- 
sation or** bovine epizootic " tbrougbont the vilayet (district). 

Jsmid, — Marcb 15-27, 1890. Tbo ministry of tbo interior announces tbe cessation 
of tbe bovinopest in tbe district of Ismid, except in tbo village of Guiv<^. 

(2) Tafa, — April 16-28, 1890. Le mcdecin sanitaire writes tliat tbe governor of Pal- 
estine and also tbe caimacani of Yafa bave officially notrticd bim of tbo cessation 
ol ** bovine epizootic" tbrougbont Palestine?. 

(3) Conslantinople. — .)une' 5-24, 1890. The prefecture of tbe city announces tbe dis- 
appearance of tbo *' bovino pest," which basbcrctofore raged in some villages of Tcha- 
taldjo, as well as in Constantinople and environs. Meanwhile the x>refecture adds 
that this malady still exists in some localities in the sandjak of Ismid. Ui>on this 
statemt-nt tbo administration ordered a clean bill of health as regards epizootic to be 
delivered for Constantinople. 

Sivaft. — Juno 7-26. A telegram from the vali of Sivas announces tbe cessation of 
tbo epizootic throughout that entire vilayet. 

(•1) Alalia. — August 10-29. A bovine cpizoiHic with great mortality is manifest- 
ing itself in theeandjaks of 8parti and Boudour. 

(5) Trchizoude. — Au^just 17-29. The bovine pest is manifesting itself in the district 
of Kurai-Tcpe, dependency of Rize, Trebizonde. The mortality is very limited. 

(6) Samsoun. — September 2-21. A bovine epizootic with slight mortality has 
appeared in some villager of the districts of In<5boli and Bartine. 

(7) Samsoun, — October 2-14. Le medecin sanitaire 8tAt<J8 that- the bovine epizootic 
(sec Bulletin No. 6 of September 4-16 last) which existed in the districts of Bartine 
and In^boli continues to rage with great mortality. 

AiMaiwpJe. — November 2-21. The vali announces the appearance of an epizootic in 
the iiahyo of llimet, cazado Malaka. 

(8) Beirut. — November 12-30. Le medecin sanitaire informs us of the cessation of 
tbo epizootic in tbo vilayet of Beinit (see Bulletins Nos. 17 and 19 of June 13-25 and 
July 11-23, 1889). 

(9) Erzernm. — November 3-15. Tbe epizootic noted at Bayazid and Karakllsse has 
comidetely dinappearcd. (Sec Bui. No. 23 of 29-10 9-89.) 

A bovine- epizoJitic has appeared at Alasbkird and some neighboring villages. 

(10) Trebizonde, — December 9. The epizootic existing at Kurai-Tepe, district of 
Rize (see Bulletin No. 5 of Sept. 27-8) has developed in tbe mudirlik of Apavi, dis- 
trict of Rize. 

Erliard Bissinger, United Stittes consul at Beirut,' Syria, under date 
of January 28, 1891, makes the following report.: 

(1) The principal contagious disease that prevails among cattle in Syria is the 
^'bovine typhus.'' Tbo other diseases to which Syrian cattle are sometimes— though 
infrcfincntly — subject, are anthrax (plague-soreo or carbuncles) and teUuuis. 

''Bovine typhus" raged in 1888, 1889, and 1890 in the vilayet (province) of Syria, 
and afterwards spread to the vilayet of Beirut; it is claime<l that it was bronght 
into Syria by cattle imi)orted frcmi tbo Caucasus. 

No contagious diseases exist at present among cactle within tbo Beirut consular 
district. 

(2) Sbeei> in Syria are often subject to tbo distemper, **rot," and to cachexy; the 
former ravagetl among the sheej) in 1889 in some parts of Syria, not^ibly in the 
Akkar district, adjoining Tripoli, in tbo vijlayet of Beirut. 

A great mortality also occurred among the sheep in 1890 throughout Syria, but this 
is said to have been duo to insufficient x^rotcction against cold, and to want of 
proper pasture. 

Swine are but little known in this part of tbe world. 

No statistics being kept by the Syrian authorities, tbo extent of tbe various dis- 
eases above mentioned can not bo a.sccrtained. 

Henry Gillman, United States con.sul, Jerusalem, Palestine, under 
date of January 29, 1891, reports as follows: 

There has been no contagious disease ajiiong the domestic animals of PaJestipo for 
many years i>ast. The freedom from all such trouble has been rather remarkable. 
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The excessive mortality anions horses, sheep, and cattle in and around Jeruaalem, 
from whieh wo snffered towards the close of the snmmer and the beginning of 
atttomn of 1^90, bad nothing of a contagious character about it. Indeed, with the 
exception of the sheep, there did not ap(>ear to be any particnhir known disease 
eonnected with this mortality. The hot weather, overdriving, and illtrcatment, 
including insufficient or improper feeding, were, no doubt, the ohief causes of the 
fatality, as regards the horses. Want ot sufficient water, and that used being of 
inferior quality, contributed to produce the result oouiplained of in the sheep and 
cattle, though m the former in most cases it was found they were afflicted with dis- 
ease of the liver. 

The loss to drovers and butchers was very great, e8i>ecially in the case of sheep, 
anioonting in more than one individual instance to $800 }>er week. 

H. M. Jewett, United States consul at Sivas, Turkey, under date of 
April 1, 1891, reports as follows: 

The following particulars as to cattle disease in this district have been furnished 
mo by Dr. Dikran Sewny, of this city. Cattle disease— pneumonia and meningitis — 
always prevails to a lesser or greater extent in this vicinity. Owing to the climate 
and liiA altitude disease, however, does not spread rapidly. Little or no eflforts 
are made to prevent it« spreading or to counteract its effects. There is no system of 
official inspection. The people of a village will sometimes report to the governor 
tiiat their cattle are dying in great numbers, and ask for some measure of relief. 
The petition will be referred to the municipal council with orders to look after the 
iuattcr. The council accepts the petition, and that is usually the end of it. There 
is no veterinary surgeon in the province. The peasauts are very ignorant about 
such matters, so that altogether really healthy cattle, free from all taint, are seldom 
foond. 

Last year pneumonia ami meningitis prevailed in nearly aU the villages of the prov- 
ince. Of those affected about 75 per cent died. The duration of the disease is usually 
from eight to fifteen days, but in many cases cattle died after one day's sickness. 
It should bo said, however, th«t the Constantinople authorities deny the existence 
of plouro-pneumonia. The symptoms described would, however, indicate that dis- 
ease. 

Last year a blacksmith was detailed to visit the villages and report on the extent 
and character of prevailing diseases among cattle. He was away some two months, 
but on his return was neither paid nor asked to make a formal report. He states 
that the number of deaths was enormous, but is unable to furnish figures. His 
method of treatment is to open an artery under the eye. If tho blood is nearly black 
there is no hope of a cure, but if not, lie pours buckets of water over the animal'& 
head which usually effects a cure. 

In two kasas (subdistricts) there were 1,500 deaths last year. In the village of 
Godun about 25 per cent of all the cattle died. In this city about 2,000 cows died. 

A disease resembling pneumonia affects goats when other animals are free from it. 
Sheep are affected very extensively with a diseaHO called by the natives kepanek. 
This disease, which is marked by the presence of worms in the liver, is not consid- 
ered as injuriously affecting tho* flesh as an article of food, Tho sheep get fat when 
affected by it. The flesh becomes yellowish^ As a means to prevent the spread of 
the disease the peasants fumigate tho close stables where the sheep are housed by 
burning a mixture of vzerlikj dog's dung and tar. 

Mr. Longworth, consular agent at Trebizonde, writes that since August 1, 1890, 
contagious diseases of cattle have ceased to manifest themselves in that ^^cinity. 

Louis B. Graot, actin<x consul general of the United States at Cairo, 
Egypt, under date of February 9, 1801, says: 

Keferring to tho Department's circular, dated December 22, 1890, I have tho honor 
to inclose herewith a report on the ctmtagious diseases which existed among domes- 
tic animals in Egyj)t during tho year J889. The oflioial returns have not yet ap- 
J reared for the year 1890, but as soon as possible a similar report will bo forwarded 
or this year. 

According to the report of tho chief veterinary officer, the contagious diseases 
which existed among domestic anrroals during the year 1889 were as follows: 

Rydrophohia, — One case was discovered on tho 6th of February. ' In this instance 
a dog bit four children, one of which subsequently died of rage. Three other cases 
are reporte<l, but no immediate investigation having been made they were not con- 
finned. Total eases confirmed, 1. Total cases suspected, 3. 

Tlie measures proposed to prevent hydrophobia are quarantine on the importation 
of dogs and control over dogs in largo cities. 
. Glanderd (worrc et farcin), — There were 74 cases of this diteaso during the 
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. . Kgyptii 

5; Cairo, 5; AlcxaDdiria, 5; Zagazig, 1; total, 74. 

It is proper liere to cidl attention to a disease, probably of an infections character, 
which presents certain points of resemblance with the glanders, but which in the 
opinion of the veterinary oflScer is not identical with it. This malady attacks the 
lower cutaneous tissues and sometimes the lymphatic tissues of solipeds, and gen- 
erally begins at the place where the animal has been hurt by its harness, which fre- 
quently occurs on the back where the saddle is placed, at the crupper, and at the 
upper joints of the forelegs. The disease is sometimes produced by the tears which 
run down the cheeks of sick animals. There appear m the sore spots one or two 
small abscesses which open and heal. Sometimes these abscesses break out in 
ffreat numbers and follow the same course, leaving a small scar after healing. 
'ITien appears a well-defined ulcer, which is distinguished from that of the glanders 
by the fact that the hardening of its edges is not so pronounced. *" In some cases thi« 
disease is cured in a few days; in others it grows worse and causes death. An i mala 
affected by this disease were isolated, and the stables occupied by them and the 
utensils used therein were disinfected. After recovery animals can be put to work 
again. 

Stranglea, — Two cases of this disease were discovered on horses at the Eautah fair 
on April 4. The animals were at once isolated, but were set free again after cure. 
Another horse was'affected by the same disease in the same town on May 6, and was 
subjected to the same treatment. 

The disease very rarely, if ever, has fatal results. Nevertheless, when several ani- 
mals are attacked at the same time, there results a material loss of work to proprie- 
tors, and if prophylactic measures are not promx^tly taken the disease spreads from 
stable testable, and has a tendency to take an epizootic character. 

r I euro-pneumonia. — Only one suspected case was recorded during the year 1889. 
This case occurred on January 3 at Kessous, in the province of Kalionbieh. 

Cattle vlague, — The existence of this disease was discovered by the Egyptian mili- 
tary authorities in Snakim in February. Seventy-six animals died and 19 were 
killed voluntarily. Owing to the energetic measures taken by the authorities the 
disease soon disappeared. Total number of deaths^ 95. 

In the month of October, at Eamai, province of Dakahlieh, and in November at 
Koubbeh, near Cairo, a disease of an infectious character w'as discovered to be raging 
among cattle. In the former locality 3 animals died, in the latter 12. Total, 15 
deaths. 

Judging from the prognostic and diagnostic symptoms, and by the conclnaions 
reached after autopsy, this lesion would appear to bear a strong resemblance to 
tho carbuncle; but its likeness to anginapcimits of its classification for the present 
in the category of anthracitic angina. (French anffine anihracoide.) 

Inoculation was tried on rabbits without a decisive result, but it led to the belief 
that the disease was not identical with the carbuncle. Subsequently Mr. G. B. 
Piot, chief veterinary oflicer of the state domains, declared that he suspected it to 
be the harhone, a disease which frequently afftcis cattle in Italy. 

In the month of November, Dr. Sehicss Bey, chief physician at the hospital at 
Alexandria, received a certain quantity of blood from one of the animals which 
died at Koubbeh, and devoted himself to investigation. The result of his investi- 
gation was that inoculation performeil on rabbits and chickens had enabled him to 
reproduce the disease which raged at Koubbeh, with all its consecutive 8ymj>tom8. 
It is a disease of microbes, which could bo isolated and cultivated. When inocu- 
lated again they faithfully rei)roduco the disease above specified. These colonies 
of bacteria consist of minute spherical organisms, bearing some resemblance to 
those produced by cholera of chickens, while the carbuncle bacteria have the form 
of little rods. The disease was arrested by the lueasures adopted against the car- 
buncle. 

The following is a translation of a letter transmitted to the director of the sani- 
tary service and public health department of Egypt by the chief veterinary inspector 
of the Government: . 

'• Cairo, Noremher S6, 1890. 

" Mn. Director: I have the honor to send you a statement concerning the disease 
of camels known under the name of aya el debhancj or fly disease. 

** It is reported that camels, especially during the months of March and August, 
are stung by a fly while they are drinking water at some ponds or hirkeU. It is 
supposed that the virus from the sting remains latent during a period extending 
from six to twelve or eighteen months ; then the beasts which have been stung show 
the following symptoms, viz: Inappeteucy, irregular and accelerated and sometimes 
difficult breathing, bristling hair, urine of a peculiar odor, which is considered as a 
very diagnostic symptom, and costivencss. On post-mortem examination the flesh 
is found to have a pallid appearance; deposits resembling white cheese, and also 
cysts containing a liquid substance, arc discovered in the lungs and in the liver. 
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"Canids bom in tho iieigliborliood of infected ponds arc less liable to the disease 
than new arrivals. Camels which have been at one time affected by it and which 
have been cnred are pretty safe afterwards, for it appears that the disease attacks 
them only once during their lifetime. 

** All these facts were communicated to me by Bedouins and by camel-drivers of 
Mex, near Alexandria, and of Fayoum. Some camels that were suffering from the 
disease were brought to me, and I had then a favorable opportunity for making an 
autoptical examination. The symptomatica! signs of the disease were immediately 
reco^ized by tho Bedouins. 

*'In consequence of my own observations, I think that such a disease of camels is 
not caused by flies which swarm over infected ponds, but that it is produced by the 
water which contains eggs of the Ecchinoooccus veterinarum. These eggs are intro- 
duced in tho system, forming cysts in the liver, lungs, or l»rain of the animals, which 
occasion more or less dangerous disorders according to tho parts where they become 
fixed. The worm, when developed entirely, resembles the twnia vetei-inarum, which 
very oft<in affects dogs and probably also jackals and wolves. Therefore if camels 
drink water from ponds contaminated by the excrements of dogs containing the eggs 
of the said tseuia, they catch the disease which the natives attribute to a fly. More- 
over, the parasite is not peculiar to camels, but other animals and even men are sub- 
ject to the disease, if they drink water contaminated by dogs, etc. 

"I would advise tho owners of camels, as well as of other animals, not to let 
their beasts drink at any ponds nr birkets, and more particularly at those situated 
near villages or camps of Be<louin8 where dogs are kept. Butoheis ought also to 
be forbidden to feedtdogs with^ieat of diseased animals, and no dogs ought to be 
allowed to enter slaughterhouses or places especially used for the slaughter of ani- 
mals. Such precautions, if the5r were adopted, would save a gveat number of 
animals from disease. Mr. Piot, in a report read before the Egyptian Institute, in 
tho month of June last, suggests that it is possible that the disease is not caused by 
a Ay, but that it is due to a parasite. 

^'The treatment of diseased animals should consist in abundant and good nour- 
ishment, and in tonics, in order to fortify them against the invasion of the para- 
sites." I 

LIBERIA. 

Alexander Clark, Monrovia^ Liberia, under date of January 10, 1891, 
writes : 

There are no cattle or salt meats exported from Monrovia or any part of the repub- 
lic of Liberia. Indeed, live stock of all kinds are of a very inferior kind; the cows 
weigh from 400 to 500 pounds, giving from a pint to a pint and a half of milk. 
Sheep and goats are small, weighing from 20 to 50 pounds, noes weigh firom 1 pound 
to 125. Chickens are small. No horses in the country, or at least iu Monrovia. 

MADEIRA. 

Jolin F. Healey, United States consul at Funchal, Madeira, writing 
under date of February 19, 1891, says: 

I made inquiries of the proper authorities here, and, after sumo delay, with the 
following result : 

Contagious diseases which occur and are inimical in this district are: 

Ist. Carbunculo bacteridiano amongst sheep and cattle. 

2d. Distomatose amongst cattle. Other diseases of a contagious character, which 
at times manifest themselves, assume always a sporadic form. 

The diseases indicated as recurring in this island and that of Porto Santo do not 
prejudice in any manner whatever the cattle trade. 

QUEENSLAND, AUSTRALIA. 

George T. Baggs, United State% consular agent at Newcastle, New 
South Wales, under date of February 21, 1891, forwards copy of a letter 
from P. R. Gordon, chief inspector of stock, Queensland, concerning 
contagious diseases among cattle, sheep, and swine, as follows : 

The only infectious or contagious disease known among tho live stock of Queens- 
land is pleuro-pneumonia in cattle. This disease has been more less prevalent in the 
colony since 1864. On its first introduction it was virulent, and the losses in cattle 
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heavy, in some cases 20 per cent. Of recent years, however, it has assumed a very 
mild type, and less than 2^ ]>er cent snccnmb to it. 

Inocniations by means ufsubcntaneoos virns, cultivated through calves, has proved 
such a complete prophylactic that the disease is now easily coutroled. I inclose 
the report of M. Faatetur's representatives on this subject. 

Tuberculosis and actinomycosis are prevalent to a small extent in cattle, par- 
ticularly on* the coast watershed, but neither of these diseases usually comes within 
t}^ meaning of the terms ^'infectious" or "contagions." 

The sheep in the colony are entirely free from every form of » disease. Scab has 
never been known in Qneenslaud since it was formed into a separate colony, nor for 
several years previously. 

Worms in sheep are a local affeetion^ depending on meteorological conditions. 

The only disease in horses is a skin disease, <»knsed by a regatoid parasite of the 
nature of ringworm ; is, in fact, confluent ringworm, and, although difficult of erad- 
ication, scarcely affects the health of the horses in any de^ee. 

Swine diseases of any description are totally unknown in the colony. 

NEW SOUTH WALES^ AUSTRALIA. 

G. W. Griffin, United States consul at Sidney, New South Wales, 
Australia, writing under date of February 13, 18M, reports: 

Diseases in hof^es. — Anthrax: Very rare. Inflwenza: Occasional outbreaks at con- 
siderable intervals. Australian springhaXl: Very feiw cases. (See copy of report of 
Mr. Stanley, Government Veterinarian.) Strangles: Occasional outbreaks and as a 
rule of a very niild character. Prnrigo: A few cases in the northeastern portion of 
the colony. (See copy of rejwrt of Mr. Stanley, Government Veterinarian.) 

Diseases in cattle. — Pleuro-pnenmonia : Occasional outbreaks in different parts of the 
colony, which are checked by inoculation. Tuberculosis and actintfm^rosis : Ocea- 
siouaily seen. Anthrax: Is rather widely distributeil, but comparatively few cattle 
are affected. Symptomatic anthrax^ or blackleg : Occasional cases in the colder parts 
of the colony. Cancer: A few cases. Bed water: Periodic outbreaks in the eastern 
portion of the colony. Ophthalmia: Occasional outbreaks. 

Diaeasea in sheep. — Seal): None. Anthrax: Prevalent in some parts of the colony 
at certain seasous. Foot rot: Prevalent in some districts in wet seasons. Fluke: 
Prevalent in the upland portions of the colony. Parasitic worms: Preralent in wet, 
warm seasons, chiefly, of course, in the upland parts of the colony. 

PHILIPPINE ISLANDS. 

Alex, R. Webb, United States consul, Manila, Philippine Islands, 
under date of February 23, 1891, reports as follows: 

Although there are no cattle, sheep, nor swine exported from the Philipi)ine Islands, 
and while this country is not included in the list of countries mentioned in the letter 
of the honorable Secretary of Agriculture, dated December 13 last, calling for 
information relative to the diseases prevalent among domestic animals^it may be of 
interest to the Department of Agriculture, as well as to importers of cattle and 
hides, to know what ailments aflBict the animals of this archipelago, and their gen- 
eral condition. 

The Government issues no bulletins upon the subject, and the only sources of 
information are the newspapers, which are prevented by the Government censor 
from sayinjf anything calculated to injure trade or reflect upon tlws management of 
public affairs, and those few persons wlio are interested in tne raising and importa- 
tion of cattle, sheep, and swine. 

The cattle-raising industry is not followed extensively nor in a systematic manner, 
nor under improved, scientific methods, and all the animals raiacil for food are the 
offspring of importations from Australia, China, and the Caroline Islands. Domes- 
tic animals are raised, to some extent, by the more industrious natives, but the lat- 
ter, who live in the rural districts, where animals can graze, are, as a rule, poor and 
improvident, and seldom have more than two or three carabaos and a half-dozen 
pigs. The presence of a milch cow or a sht^p about the premises of a native is evi- 
(\j,'nce of a degree of opulence calculated to excite the envy of the whole neighbor- 
hood. 

The Manila market is supplied with beef from the herds grazed or raised on the 
island of Leuzou, in Masbate, the North and South Camarines, and Zai^nbales. These 
herds are the property of well-to-do Spaniards or Mestizos, who imiH>rt them solely 
to supply beef for the European residents and others who can afford to pay an extrav- 
agant price for it. The animals are Shorthorns and mixed breeds, and are imported 
and fed solely with a view of producing bsef ; it is not considered a profitable in- 
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Testment to keep a milch cow, as the fi^ains from the sale of the lacteal product 
would hardly pay the expense of feeding the animal. When the beef cattle leave 
their grazing gronnds they are generally in good condition^ but by the time they 
reach the slaughterhouses of Manila they are usually in a very wretched state, and 
in almost any other country would probably be considered nnfit for human food. 
As there is no way of bringing them to the city overland they come in the coasting 
vessels, closely packed, and, necessarily, poorly cared for: the hurried drive through 
the hot and dusty streets of the city, and the cruel prodding of the native drivers 
leave them feverish, gaunt, and weak, and their flesh soft and flabby. It seems 
highly probable that some of these animals may be suflfering from contagions dis- 
ease when they arrive in the city, but as there is no system of Government inspec- 
tion, and as the animals are ruslkcd to the slaughterhouses and killed at once, it is 
impossible to ascertain what their condition really is. All the hides of beef cattle 
are cured here and worked up, none being exported. 

There are a few sheep raised in the provinces, where fresh mutton is a luxury, but 
they are killed for local consumption and seldom ftnd their way to the Manila mar- 
ket. They thrive, apparently, and, owing to their scarcity, no contagious disease 
has attracted attention enough to cause an item in the papers. The majority of the 
sheep which supply this market with mutton coniofrom Hong Kong by steamer and are 
killed soon after landing. Mutton is scarce and brings an average price of 37^ cents a 
poond; frequently it is not to be had in the markets at any price. It would bo nat- 
nral to suppose that this fact would encourage the raising of sheep in a country 
where, it is said, these animals thrive, but it has not had that effect thus far. Thfs 
is due to the peculiar social and economic conditions prevalent ; the natives arc not 
disposed to engage in any branch of husbandry, and, oven if they had the money to 
stock sheep ranches, would prefer an industry requiring less labor and involving lefis 
risk. Tbe Spaniards are, as a rule, emploved by the Government, and the other Euro- 
peans consider trade the safest, as well the most respectable o(cuj>ation here. The 
native persist^iutly cherishes the idea that the more property ho has and the harder 
he works the more taxes he will have to pay and the more liable ho will be to become 
the prey of petty official sharks, and, therefore, he is content with his squalid hut 
and a little patch of ground Buthcient to afford him the barest necessaries of life. 
The trade in sheep and mutton is almost exclusively in the hands of the Chinese, and 
the European who employs a native cook rarely has chops for breakfast or ei^oys the 
odor of mint sauce. One of the chief recommendations of the Chinese cook is that 
he cau get mutton occasionally. 

Kyery native who can buy a pig keeps one or more, which usually furnishes his 
family and friends with the dinners which are considered indispensable during the 
Christmas holidays. Whenever he has more than ho needs for this purpose he sells 
one or two in the market in order to procure other household supplies. But there 
are no largo herds of swine to be found, and contagious diseases are rarely, if ever, 
heard of among this class of domestic animals. 

The principal sufl'erers from contagious diseases are the carabaos or water boffalos, 
"Which are cheap and plentiful and which are the only animals used for drayage and 
other heavy work io Avhich oxen are usually devote<l in other countries. They are 
also oaten by the natives, and the females ftirnish nearly all the milk sold on the 
streets of the cities and towns. Their hides, hoofs, horns, and bones are exported 
m largo quantities, the United States receiving a share of tho hides and hide cut- 
tings. 

In tho spring thcso animals are frequently afflicted with a throat disease, known 
here as "gargantina," which, it is supposed, is caused by a very small worm that 
feeds upon tho young grass and which burrows in the membranes of tho throat and 
longs of the animal, breeding there and causing a painful running sore which gen- 
erally proves fatal. When tho ailment first manifests itself it is quite an easy mat- 
ter to check its spread by tho use of tho native remedies, but if it is allowed to 
gam much headway tho animal refuses to cat, discharges a thick, white mucus from 
the mouth and nostrils, totters unstoiwlily in its walk, and finally lies down to die. 
fhe natives believe that as long as it can be kept upon its feet tliere is a chance of 
saving the victim, but when it lies down it will never arise again. This disease is 
not contagious and does not affect the hide. No other animals are afflicted with it 
^*m^P* horses, which, however, seldom die of it. 

Throe years ago, about the beginning of the rainy season, in June, the carabaos, 
JW jvell as the beef cattle, where attacks by a disease almost identical with cpi- 
zootia, which was called cholera by the natives. It was so called because a number 
of natives who ate the flesh of carabaos killed while suffering from it wore attacked 
^y a disease closely resembling cholera, Avhich invariably proved fatal. Tho symp- 
^nis manifested by tho animals were clearly those of epizootia. The disease was 
contagious and large numbers of carabaos and beef cattle jierished. These were, as 
^ rule, buried or burned, and the natives were strictly prohibited ftom selling or 
^ing their hides or any parts of them. 

*or the past two years the cattle of tho archipelago have been in good health. 
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GREAT BRITAIN. 

The annual report of tho director of the veterinary department of 
the privy council of Great Britain for tbo year 1891 gives in detail the 
work of tlio board for the eradication of contagious and infectious dis- 
eases of domesticated animals during the year. The president of the 
board states that the attention of the dejiartment for the whole of the 
year was concentrated on the administration of the pleuro-pneumonia 
act of 1890 in all parts of the country where the disease existed. The 
prosecution of the work demanded the exercise of constant vigilance 
on the part of the officers of the department. It seems to have been 
foreseen, as it was by this department in its efforts for the suppression 
of the disease in this country, that the placing of large tracts of coun- 
try under severe restrictions in regard to the sale and movjement of 
cattle would seriously hamper trade and cause loss and inconvenience 
to owners of stock, and hence array strong opposition as to what the 
board regarded as a paramount duty. At the close of the first year 
the president of the board says that — 

It will be generally admitted that the sacceMS which has attended the procedaie 
furnished the justification of the severity of the regulations which it was deemed 
expedient to enforce in certain scheduled districts, while the rest of the country 
was left quite free from restrictions. 

He continues : 

In the supplementary report which was issued in December last, the history of 
pleuro-pneumonia was closely followed durincp the twelve months of the admiuistn- 
tion of the pleuro-pneumonia act bv the board of agriculture from September 1, 1890. 
to August 31, 1891. The record of that period was one of steady progress toward 
the olnect in view, namely, the final extinction of the disease. 

At the commencement of the operations in September, 1890, forty-six ontbreaka 
had to be dealt with during the month. This number was reduced to eighteen in 
the last mouth of the year, and the decrease continued during the first quarter of 
1891. In the second quarter fresh outbreaks occurred, and in July the 6onthampton 
case led to extensive spreading of the disease, owing to the movement of cattle from 
that unsuspected center of infection. 

Another outbreak, which occurred in Cumberland, was also attended with the 
movement of infected cattle and consequent extension of the disease. The operation 
of the London (cowsheds) pleuro-pneumonia order of 1891, restricting the movement 
of cows out of the cowsheds in the district of London, led to the discovery of cases of 
pleuro-pneumonia which would otherwise not have been detected, and altogether 
the circumstances afford a sufficient explanation of the increase in the nunaber of 
outbreaks to twenty-three in May, twenty-two in June, thirty-five in July, and 
twenty in August. 

Precautions were promptly enforced to deal with the recrudescence of the disease; 
animals were traced from the infected centers and slaughtered, and in a few weeks 
the mischief which had been done was repaired, but not without a serious loss of 
valuable cattle and the expenditure of a large sum of money. 

No event of any importance occurred during the remainder of the year 1891. In 
September the number of outbreaks fell to eleven, nine of which were in England 
and two in Scotland. In October there were seven outbreaks, five in England and 
two in Scotland. In November there were seven outbreaks, four in England and 
three in Scotland ; and in December the outbreaks were six in number, of which three 
were in England and three in Scotland. 

Wales remained free from the disease during the year. 

In therei)ort of the assistant inspector the details of outbreaks in different parta 
of the country are given. It api)ears that the outbreaks were limited to 27 counties, 
whereas in 1890 there were 36 counties infected. The total outbreaks in 1891 
amounted to 192, most of which occurred in the counties of Lancaster, London, Mid- 
lothian, Surrey, and the West Riding. 

In reference to the prevalence of pleuro-pneumonia among different claBses of cat- 
tle, it has often been asserted that the disease is most common in milking cows, and 
the experience of the last two years amply justifies the statement. 

The returns of the cattle slaughtered by the order of the board of agriculture 
show that 72.3 per cent of the diseased animals were cows or heifers. Omy 1.3 per 
cent were bulls. Other cattle over 1 year old amounted to 19.2 per cent, and 7.1 per 
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cent were nntkr 1. These fignres prove that p1euro-]mcnmonia is more frequently 
present in dairy cattle than among other classes — a fact wliich may, to some extent 
at least, be due to the very favorable conditions for the spreading of disease which 
are preseut in a large proportion of the places where cows are kept, whether in 
town or country. 

Plemo-pueumonia can not be caused by insanitary surroundings, but when disease 
has been intrmluced among a herd by tlio agency of a living diseased animal, the 
close association of a number of cows in a badly ventilated shed most favor the 
spreading of the disorder; besides which, it is at least probable that the artificial 
conditious under which cows are kept have led to the development of a predisposi- 
tion which renders them specially suscentible to the malady. At any rate, there is 
^ood evidence that the popular idea of tne cow shed being the chief source of danger 
18 not without justification. 

Tuberculosis, anthrax, and swine plague existed in a number of locali- 
ties. Some experiments were made with tuberculous milk for thepur- 
l)ose of^ ascertaining to what extent, if any, the products of animals 
affected with tubercle were infective when given as food in the raw 
state to other susceptible animals. 

The accompanying map shows the number of outbreaks of pleuro- 
pneumonia in each county in Great Britain during the year 1891: 
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SUPPOSED MALADIE DU COlT AMONG HORSES IN NEBRASKA. 



Hon. J. M. EusK, 

Secretary of Agriculture: 

Sm : I have tlie honor to make the following report of my investiga- 
tions of a disease among horses in northwestern Nebraska: 

In accordance with instructions, dated April 30, 1892, 1 proceeded to 
SLeridan County, Nebr., arriving at Knshville, May 8, 1892. Owing to 
storms it was impossible to do any work until May 11. A history of a 
few <^ases will show the various stages of the disease. 

Case 1. — Black stallion, 8 years old, the property of M. Swigert & 
Co., of Gordon, Nebr. Horse by Brilliant. This horse was sold by Mr. 
Dunham, of Illinois, as a 2-year old, to parties near Bloomington, Wis. 
He was brought from Bloomington to Gordon, Nebr., with four or five 
other stallions, intended for the Indian agency of Pine Bidge, S. Dak., 
by jVIr. J. Newmann, and was purchased by Swigert & Co. about 
December 30, 1890. The balance of these horses are now on the Indian 
reservation. 

From all accounts this horse appeared perfectly well up to about the 
1st of June, 1891. I secured the service book, so that I could trace the 
mares that were served by him. His record seems to have been care- 
fully kept until about the 1st of September, when he appeared to be in 
bad '^ condition," after which time he was only bred to returned mares. 
About the 1st of June, 1891, the horse began to show symptoms of disease. 
Mr. Swigert gave me the following statement in regard to the horse, 
and his statement is corroborated by several parties who bred their 
mares to him: 

The animal appeai^ed in very fine condition. He was more amorous 
than usual, but found great difficulty in serving a mare. Erection 
seemed to be incomplete, although the glans penis was much larger 
than usual, and in many cases service was not completed. The sheath 
became slightly swollen ((edematous), but the swelling would disappear 
with exercise. The testicles did not seem tender, but no particular 
attention was paid to this point. During the winter the horse had an 
attack of what was supi)osed to be distemi>er ; discharged a great quan- 
tity of matter from nose and eyes; submaxillary gland swollen and 
tender ; eyes weeping. At this time the skin began to turn white about 
the nose and eyes; the sheath became oedematous, the swelling extend- 
ing along the abdomen nearly to the fore limbs. This swelling gradu- 
ally subsided, and the skin over the 3heath, scrotum, and up the 
perineum to and surrounding the anus became covered with white 
spots, which gradually coalesced until the whole region became a uni- 
form pinkish white (previously had been black). At the same time 
the penis, from the glans up, became white. 

At the time of this attack of " distemper ^ the horse was very ^' sore 
across the back" and "staggered behind," as his owner said, "and 
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knuckled at the fetlocks." He lost flesli rapidly, but, at any time dur- 
mg the most of his sickness, seemed as amorous as ever. During the 
winter tliero appeared over the body, particularly behind the shoulders, 
quite regularly circumscribed swellings, varying in size from a pea to 
a walnut, which sceme<l to itch badly, and which left as suddenly as 
they appeared. 

At the time of my visit I found this horse showing symptoms as fol- 
lows: Standing in his stall feeding; respiration, normal; pulse, 34, full 
and soft; temperature, 98f o; skin, about nose and eyes and over penis, 
sheath, and scrotum, showing the papery white condition described 
above; sheath now slightly thickened, not (Edematous; appetite capri- 
cious; movements irregular as from weakness; knuckles over at fet- 
locks and has difficulty in straightening the leg when flexed. No lame- 
ness or sorenes^. In the creases in the skin around the scrotum and • 
between the thighs is a slight deposit of brownish red sebaceous mat- 
ter. Over the surface of the penis immediately above the glans and 
near the prepuce are numerous small reddish purple spots, varying in 
size from a pin head to a wheat grain. These do not appear like small 
ulcers, but rather like discolorations. I could not find in this case any 
evidence of ulceration. The sebaceous secretions in the sheath seemed 
greatly increased in quantity, and the penis covered with minute white 
scales, hard and dry in character; Although frequently cleaned there 
is a peculiarly offensive odor from the x)enis. 

Case 2. — Sorrel mare, known as the " Obe Church mare," aged 8 years, 
bred to S wigert's horse May 22, and rebred June 5. A short time after 
being bred the last time she " began to get weak across the back;'' was 
tender over the lumbar region; vulva swollen until even with the but- 
tock. Acted as if in continual heat, and had a slight glairy white dis- 
charge from vulva. There was an oedematous sweUing under the abdo- 
men, involving the mammary glands and extending to the umbilicus. 
As the swelling of the vulvo* began to subside, the skin, which had pre- 
viously been black, began to turn white in spots, the spots running 
together until now the whole vulva and anus are perfectly white. From 
the first appearance of the disease until the symptoms subsided the 
mare acted as if in heat continually. At present she has the appear- 
ance of having completely recovered, except the discoloration of the 
vulva. 

G(x%e 3. — Gray mare, aged, the property of Mr. Bealey. This mare 
was bred to Swigert's horse on the 29th of May. About the 1st of June 
she began to show symptoms of disease. " At first she simply began 
to get weak across the back." As the disease progressed she was un- 
able to rise without assistance. There was Ji. mucopurulent discharge 
from the vulva; oedematous swellings showed under the abdomen, and 
great emaciation and prostration followed. Appetite remained good. 
Vulva became spotted white, the spots not confluent, as in case 2. At 
present this mare is weak and does not seem to thrive well, but seems 
to be gaining in strength. 

Case 4, — Gray mare, aged, property of David Moffatt. Bred to Swi- 
gert's horse May 28. About ten days after service she was noticed to 
be weak. Seemed to feel well, but was hardly able to rise when down. 
No discharge noticed from vulva, but appeared as if in continual heat. 
At the time of my visit this mare had been sick about a year. She is 
very sore along the lumbar region, and is emaciated and out of condi- 
tion. Appetite good. Respirati6n, pulse, and temperature normal. 
Vulva along the edges of the labia and in spots over the surface a 
chalky white. Clitoris somewhat thickened nud rigi<l. 
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Ca^e 5, — Gray stallion, 8 years old, grade Percheron, property of H. 
Hollins, 12 miles from Goitlon. This horse appeared in fairly good con- 
dition. Could not get a satisfactory history of the case. Owner says 
the horse had never shown any trouble. I found the horse very foul, 
andthe.samei)eculiar odor as noticed in Swigert's horse. The testi 
cles seemed tender upon manipulation, but there was no marked sore- 
ness. The sheath and scrotum show numerous small white spots about 
the size of a split pea. On the penis just below the prepuce and sur- 
rounding the organ was a row of small white scabs. Upon detjaching 
these scabs there appearc<l small ulcerated pits with whitish centers 
and ragged edges. Penis covered with a dry scurf. From the appear- 
ance of this horse I cautioned the owner against using him for breed- 
ing purposes, and advised that he be put to farm work. On May 27 I 
was called ux)on by a Mr. Palmer, in Gordon, to examine this same 
horse. It seems that Mr. Ilollins, after my previous examination of 
the horse, had sold him to Mr. Palmer for breeding purposes. At this 
time I found that the small ulcers noted above had given place to con- 
fluent white spots, and the same peculiar reddish purple discolorationa 
were seen above the glans as noted in Swigert^s horse. 

Case 6, — Small bay mare, aged, the property of J. IT. Miller, nejjr 
Gordon. This mare was bred to Swigert's horse June 9, 1891, and was 
rebred June 29. She began to show the disease within a day or two 
from the time of second service. Mr. Miller states that the mare was 
served three times, but the stallion's book onjy shows twice. Mr. Miller 
states that the first symptoms noted were frequent straining as if try- 
ing to urinate, and that she appeared continually in heat. In about 
three or four weeks there appeared a glairy, whitish discharge from the 
vulva. The mare lost flesh and showed tenderness over the lumbar 
region, with uncertain movements in the posterior limbs. At the pres- 
ent time the mace appears emaciated, has slight chronic laryngitis, 
slight discbarge from nose, the vulva covered with white spots extend- 
ing up to and involving the anusf clftoris very much enlarged and pro- 
jecting one-half inch beyond the labia; the mucous membrane of the 
vagina dark red, with lead-colored streaks. At the lower commissure 
there are several small red ulcers with rigid edges. No enlargement of 
the lymphatics could be noticed. 

Case 7. — Sorrel mare, 7 years old, property of I^hilij) Mosser, 9 mUes 
irom Gordon. Served by Swigert's horse May 13 an<J June 3, 1891. 
First showed symptoms of disease immediately after last service. The 
first symptom Mr, Mosser noticed was extensive swelling of the vulva. 
In about two weeks there was a discharge of glairy, whitish pus from 
the vagina, accompanied by extreme irritation, with frequent attempts 
to urinate. About this time white spots began to show on the vulva. 
Mr. Mosser began treatment by vaginal injections of an astringent 
lotion. The mare began to improve and he bred her afterward to a 
horse in Kushville, which horse has been sold out of the State. This 
mare is now heavy with foal from this last service. The only evidences 
of disease I could detect were the white spots on the vulva, and very 
frequent, almost continual, attempts to urinate. 

Ca^e 8. — Black mare, 8 years old, property of L. W. Barnum. Bred 
to Swigert's horse May 20 and June 11, 1891. The first symptom 
noticed by Mr. Barnum was " a opreness over the back," accompanied 
by cedematous swelling along the abdomen, involving the mammary 
glands and accompanied by extensive swelling of the posterior limbs. 
Along the inside of the thighs and over various portions of the body 
numerous small, circumscribed swellings appeared. Some of these 
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broke and discliarged for a few days and tlien healed rapidly. There 
was no discharge noted from the vulva, but the previously black skin 
of the vulva began to turn white. The clitoris in this case is some- 
what enlarged, but not to the extent of the Miller mare. 

Case 9. — Small gray mare, aged, property of Andrew Sitt. Served 
ApriLO and 27, May 13, and June 4, 1^91, by Swigert's horse. After 
the hist service the mare began i^ fail. There did not seem to bo any 
well-marked symptoms, as noticed by the owner, except that, though 
her appetite remained good, she did not thrive, fehe failed to get with 
foal by any of these services and seemed to be continually in heat. She 
was afterward, on July 20, bred to a gray stallion belonging to Mr. Peter 
l^elson^ and failing to get with foal was later served by a black horse 
belonging to the same person. 

At present this mare is thin in flesh; has slight watery discharge 
from both nostrils 5 submaxillary lymphatic glands enlarged. No dis- 
charge from vulva, but the surface of the vulva covered with numerous 
white spots ; clitoris somewhat enlarged and protruding. Mucous mem- 
brane of vagina dark colored, showing numerous reddish-purple spots 
about the size of a wheat grain. In the creases about the vulva the 
same reddish-brown deposit was notice<l as described ^bout the scrotum 
of the Swigert stallion. 

Case 10. — D ark gray grade Perch eron stallion , property of Peter ]S'el8on, 
5 miles from Gordon. Mr. Nelson says "this horse never showed any 
trouble until after he had served Andrew Sitt^s mare." This was July 
23. From Mr. Nelson I learned that the first and only symptom he has 
ever seen in this horse was an oedematous swelling of the sheath and 
scrotum. The horse has remained in good condition and was, if any- 
thing, more amorous after the swellings first showed, but failed to get 
his mares with foal. He has not been used this season. I found ex- 
tensive doughy swelling of the sheath and tenderness of the testicles. 
The penis was covered with dry yellowish -white scales, and the organ 
itself was white in color. I recommended that this animal be put to 
work, and the owner is now using him in a breaking plow. 

Case 11, — Black stallion, 8 years old, grade Percheron, property of 
Peter Nelson. Served Andrew Sitt's mare about August 17. Shortly 
after the horse began to lose flesh rapidly. The sheath and scrotum 
swelled enormously, the swelling extending along the abdomen between 
the fore limbs and each side of the body. There was a considerable 
watery discharge from the eyes and nose, T^ith frequent attempts to 
urinate. Urine scanty and dark colored. Api)etite capricious, though 
as a rule good. At times there was a troublesome cough, accompanied 
by great hoarseness, the animal being almost unable to neigh. At all 
times, however, the horse appeared as amorous as ever, although erec- 
tion was not perfect. At the time of my visit I found this horse greatly 
emaciated; appetite ravenous. Under the abdomen, extending from. 
the fore legs and involving the scrotum, an enormous (edematous swell- 
ing as large as a man's body. Strangely, this swelling does not inter- 
fere witli the free passage of the penis. A slight chronic laryngitis. 
No swellings along the lines of the lymphatics. Penis white in color. 
No evidences of ulceration. 

Case 12, — Sorrel stallion, 4 years old, property of W. Young. This 
horse does not show well-marked lesions of disease, and is working 
regularly in the field. When staucfing, the sheath, scrotum, and pos- 
terior limbs swell badly. Swelling subsides with exercise. Respira^ 
tion accelerated. No ulcers to be found, but the i)enis and prepuce 
chalky white. The horse is not being used in the stud this year. 
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Case 13, — Bay mare, 4 years old, grade Clyde, property of Laban 
MoSvS. Bred to Swigert's horse June 12. Began to show symptams of 
disease about last of July. First symptoms noticed were extensive 
swelling of the vulva, with a muco-purident discharge which cover#i 
the thighs and matted the taiL ' This discharge has kept up to the pres- 
ent time. At the time of my visit I found the following symptoms: 
Extreme emaciation and weakness; abdomen tucked j respiration quick- 
ened and, upon horse being moved, very difficult; chronic laryngitis, 
with soreness upon pressure; apparently spasmodic contraction of the 
gtottis ujwn sudden movement; pulse weak and irregular; temperature 
98JO. At the owner^s request this mare was shot for post-mortem exam- 
ination. I opened both the abdominal and thoracic cavities by remov- 
ing the entire left side. 

Abdominal cavity: Lymphatics of the mesentery enlarged, varying in 
size from a Lima bean to a walnut, particularly along the curvature of 
the colon and caecum. Several lymphatic glands on the caecum were 
swollen, with large necrotic centers. The stomach was filled with gi^ass 
and contained a large number of "bots." The duodenum was dis- 
tended just beyond the pyloris to 4 or 5 inches in diameter, and was 
almost occluded with ^^bots." vKemaining small intestines normal. 
The apex of the caecum was inflamed and thickened, showing numer- 
ous small ulcerated spots. Other large intestines normal. Uterus 
flabby. Mucous membrane indurated and more or less covered with 
yellowish-white, mucopurulent, catarrhal exudate. Os open. 

The mucous membrane of the vagina was dark red in e^lor; other- 
wise the organ was normal. 

The left ovary was 3J inches in diameter and hard upon pressure. 
On section found to be made up of numerous pockets filled with a straw- 
colored fluid. The walls of these pockets were from one-eighth to one- 
fourth of an inch thick. Tlie hard feeling noted above was found to be 
due to its distension with fluid. The right ovary was about 3 inches in 
diameter, showing a large hemorrhagic clot on its surface about the 
size of a silver dollar. On section this clot extends completely through 
the ovary. Bladder, normal. 

In the thoracic cavity the mucous membrane of the larynx was found 
thickened, and the glottis and epiglottis covered with small confluent 
ulcers, these ulcers showing ragged edges. 

With the implements at hand it was impossible to remove the brain 
and spinal cord. 

Cau 14. — Gray mare, 8 years old, property of Andrew Lowe, 4 miles 
from Gordon. Bred to Swigert's horse April 14, IG, and June 1, 1891. 

The symptoms in this case developed gradually, the mare being 
worked to within a month or two of my visit. May IG. There was a 
^ight discharge from the vulva, with frequent attempts at urination. 
About the 1st of April, 1892, the mare became suddenly extremely 
weak, with great difficulty in bieathing ui)on being moved. Two or 
three times had ^^choked dowu'^ in harness, and afterward, when turned 
on piisture, would show the same symptoms upon being suddenly moved. 
At the time of my visit I found the animal on good pasture, greatly 
emaciated and weak. Appetite, ravenous. Small white spots cover- 
"18 the vulva and a whitish discharge from the vagina. Respiration 
difficult. No swelling over the larynx, biXt great tenderness upon pres- 
swe, the slightest pressure causing hoarse, difficult cough. On May 
^^ the mare died, her owner saying ^' she choked to death.'' Post- 
mortem eighteen hours after death. The animal lying upon the left 
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side,! removed tlie eutire right side, exposing the entire abdominal and 
thoracic cavities. 

Abdominal cavity : The organs of the abdominal cavity were all in 
a/>normal condition except as follows : The lymphatic glands of the 
mesentery and along the curvature Irf the colon and caecum were 
enlarged, varying in size from a Lima bean to a walnut, some of them 
showing necrotic centers. The uterus was thickened, considerably 
enlarged, hard, and fibrous to the touch. The mucous membrane was 
from a sixteenth to an eighth of an inch thick, and completely bathed 
in a thick white glairy catarrhal exudate. Surrounding the os and 
studding the surface of the uterus, depending from the folds of the 
mucous membrane, were a great many bunches of almost clear gela- 
tinous deposit, which, upon removal, left a clear, smooth surfece. In 
the vagina the mucous membrane was slightly inflamed, showing near 
the external opening several small reddish purple spots. The chtoris 
was enlarged and slightly protruding. The vulva was swollen, oedema- 
tons, and covered over its external surface with white spots. 

The organs in the thoracic cavity were normal. 

The glottis and epiglottis were greatly thickened and covered with 
small dark reddish ulcers with ragged edges. 

Owing to want of instruments, I did not attempt to examine th^ 
brain or spinal cord. 

Case 15. — Chestnut sorrel mare, 7 or 8 years old, the property of J. 
K. Morey, 14 miles from Gordon. This mare is one of 9 bred to an 

I'mported Percheron horse belonging to Mr. John Eldridge. She was 
)red to this horse early in the season, but failed to get with foal. Six 
of the other mares are with foal, or have colts by their sides, and are 
all right. In October the chestnut mare was taken by Mr. Morey's 
men into the sand hills, 50 miles from Gordon, to put up hay. While 
she was there she was in heat, and got with a herd of range horses 
belonging to a Mr. Beckwith. About three weeks after this service 
the mare began to show a watery discharge from the vulva, which 
changed to muco-purulent in character. The mare became "short- 
winded," " weak across the back," " eyes ran," and within a month of 
this last service white spots began to show on the vulva, and have 
increased until now the whole vulva is perfectly white. This mare, 
while looking well now, is weak and unable to stand work. 

I carefully examined the John Eldridge horse spoken of above, bat 
failed to detect any evidence of disease, either in himself or in any 
mares that he served last season. 

Case 16. — In order to trace the infection of the Morey mare, I visited 
the ranch of Mr. E. White, 50 miles southeast of Gordon. This ranch 
is where the Beckwith horses have been running for the last two years. 
I found here an iron-gray stallion, 7 years old, grade Percheron, the 
property of Mr. B. Beckwith. This horse is now at Mr. Beckwith's 
place on the Mobrara River, but last season was kept at the ranch, and 
is said by the herder to have served the Morey mare. This horse has 
been worked on the farm all the season, and is thin in flesh. I found 
on his scrotum two elongated sores covered with white scabs, which, 
upon removal, left raw, ulcerated surfaces. Scrotum and sheath fibrous. 
The inner folds of the sheath were covered with dark sebaceous mate- 
rial, which, upon removal, left a white surface. The penis was covered 
with a whitish scaly scurf, the whole organ being perfectly white, 
Horse listless and apparently weak. His herder says that only three 
or four of the mares got with foal last year, although this horse was 
running with them constantly. It was impossible to examine the mares. 
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They were wild range mares running loose upon the range, and scat- 
tered throughout the sand hills. 

In order, if possible, to trace the source of this infection, I made 
careful inquiry regarding this horse. I find that he was raised near 
Gordon, and was turned on this range the- first season he was in serv- 
ice. Mr. Beckwith informs me that he bought a team of mares, one 
bay and one sorrel, of Mr. P. Kilbourne, on the 17th of May, 1890. 
This team came from Wyoming, and the bay mare had a colt following 
her, which colt ia all right now. These mares ran with this stallion 
during the season of 1890. Keither of them was with foal. On May 
22, 1891, the sorrel mare was bred to Swigert's horse. Swigert and 
others present agree in saying that this mare had a copious watery 
discharge from the vulva: that she seemed to be in heat, but fought 
the horse viciously when he attempted to mount. After being served 
she was placed in a pasture belonging to Mr. Rexroth, where she 
remained until she died, about ten days afterward. The bay mare was 
placed in Rexroth's pasture May 22, with the sorrel mare, and was bred 
to Swigert's horse May 31. She was again bred June 17. Neither of 
the mares was taken from the pasture, except to be bred, from the time 
they were placed there. May 22, until after June 17, one of them mean- 
time having died. Shortly after the service of the bay mare, June 17, 
she was taken from the pasture by Mr. Frank Black on a mortgage; 
was traded to one Mr. Potts, and shortly afterward died. Mr. G. A. 
Haywood, a market gardener, living near Mr. Beckwith, on the Niobrara 
River, drove this mare in the spring of 1891. lie says that at the time 
he drove her she had a disagreeable discharge from the vagina, run- 
ning down the inside of the thighs and matting the tail to such an 
extent that he told the owner, Mr! Beckwith, that she was "diseased 
in some way .^ Mf . Beckwith claims that IVfr. Haywood drove the mare 
after she had been bred to Swigert's horse. The dates in the stallion's 
service book and the dates in Mr. Rexroth's pasture book show that 
one of these mares never left the pasture after having been bred, and 
that the other mare only left the pasture to be rebred, until taken out 
on mortgage and traded to Potts: so that Haywood must have driven 
hex after Swigert's horse served her. Mr. Beckwith says that the 
same day he bought the team he bred the bay mare to a black Norman 
horse, belonging to Mr. Alexander Dobson, and afterward bred the 
sorrel inare to the same horse. Neither o^them getting with foal, they 
were turned on the range and were served by the gray stallion noted as 
case 16. l)obson's horse appears to be all right. It is rumored in Gor- 
don that several horses in the *^ sand hills" have "had something the 
matter with them" for two or three years. I could not locate these 
ramors further than the Beckwith horse. 

There were two stallions standing in Gordon last year, known as the 
"Taylor horses," one a grade Clyde and the other a grade Percheron. 
These horses are reported to have been sick during the season, and to 
have been bred to several mares now showing this disease. One of 
these horses is dead. The other is said to have been sold to parties in 
Cherry County, Nebr., and to be on a ranch somewhere in the sand 
hills. I could not locate him. 

It was reported that there were a good many horses belonging to 
diflferent parties in the Indian Reservation in South Dakota that were 
"diseiised. In company with Dr. W. A. Thomas and Prof. C. L. Inger- 
soll, of Lincoln, Nebr.. I proceeded to the reservation to inspect as 
many of their horses as possible. All the stock upon the reservation 
was running upon the range, and it was extremely difficult to get any 
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of them rounded- up for examination. I visited the Pine Bidge Agency 
and secured permission from the Indian agent, Capt. Brown, to visit 
various" portions of the reservation. Anticipating my coming, Capt. 
Brown had corresponded with the various head farmers of the reser- 
vation, directing them to report to him any cases of disease among 
horses of which they might know. From these reports we found that 
Louis Shangra and Nicholis Janis, two of the largest stock owners in 
the agency, would be more likely to know, of the trouble than any one 
else. Accordingly we drove to the ranch of N. Janis, situated on the 
•White Biver, S. Dak., about 90 mile^ from Gordon, Nebr. Mr. Janis 
brought into the corral about 50 mares from his and Shangra's herds. 
Some of these mares had been sick last year, but we could find no his- 
tory, or any evidence of such disease as we found near Gordon. 

The symptoms presented in this disease coincide with those found in 
horses in Illinois, which were pronounced to be affected with mahdie 
du co'it. There seems to be no doubt that the disease is communicated 
only by copulation, and while there is some difference in the symptoms 
from those noticed in lower altitudes, these differences can all be 
accounted for by climatic conditions. The Nebraska plains, having an 
elevation of about 4,000 feet above sea level, their consequently dry 
pure atmosphere tends to prevent the suppurative changes likely to 
occur in a lower altitude. 

The State of Nebraska, I am informed, can do nothing toward erad- 
icating the disease. The last legislature failed to appropriate any 
money to carry on the work of the sanitary commission, or to pay sal- 
aries of State veterinarian and assistants. While the State has ample 
law, there is no money to enforce it. The farmers and stock raisers are 
doing what they can to prevent the spread of the disease by not breed- 
ing; but, as is to be expected, the mares, especially Some of* them, are 
being traded to other parties. Some are reported to have been sent 
out of the State as far as Indiana and Iowa. 

I am of opinion that all the infected horses do not now exceed 200 
head. These are confined mostly to individual mares belonging to 
farmers near Gordon, with jMJssibly some mares among range horses 
near there, and to stallions that are, for the most part, kept up in 
stables. Most of these stallions are grade Percheron. Most of the 
mares are common range-bred mares, or are graded from them. 
Very resi)ectfully, 

Geo. C. Favii.le, 
Veterinary Inspector, 

BiLLTlMOEB, Md., JuTie lOj 1892. 
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CATTLE AND SHEEP INDUSTRY OF COLORADO. 



Hoiu J, M. EusK, 

Secretary of Agriculture : 

Sir :,I !iave the honor to herewith submit a report on the number of 
cattle and sheep in the State of Colorado, by counties, alphabetically 
arranged, together with such other information touching the live-stock 
industry of the State as I believe will be useful to the Department and 
of value to the public. 

The abundant rains during the summer and fall months covering 
tiiat portion of the State known as the plains counties, and the heavy 
faU of snow of last winter in the mountain regions surrounding the 
valleys in the higher altitudes, resulted in a luxuriant growth of grass 
covering the entire stock-growing portion of the State. As a conse- 
quence of this favorable condition, cattle and sheep entered the winter 
months in much better condition than they have heretofore done for 
several years in the past. 

But a few years ago the ranges were possessed by large cattle com- 
panies who.were disiwsed to overstock the great natural pasture fields, 
in their greed to increase the number of their herds and flocks, that 
they might realize larger dividends upon the money invested in what 
was at that time the most lucrative business in the State. The range 
was thus crowded beyond legitimate bounds, and the industry drooped 
and withered to such extent that many sent their entire holdings of 
merchantable product to the markets, which naturally had a de])ress- 
ing influence on values. The remnants were closed out as speedily as' 
possible. 

While this condition reduced the numbers to an alarming extent, and 
temi>orarily depressed the price of the stock in the herds of those who 
remained in the business, it had the beneficial effect of relieving the 
feeding grounds of their burden and increased the food supply for 
those who could not, or did not care to, retire from the business, in 
which they had invested largely and to which they had given many 
years of valuable time. The latter class were not mere adventurers or 
speculators, but were building up and maintaining a legitimate busi- 
ness based upon proper methods. Since the close of this weeding out 
process, and during the last year, there has set in a reaction favorable 
to the stock growers. Prices have advanced perceptibly, the markets 
have been active and strong, readily absorbing all of the pro<luct sent 
to the yards iot slaughter, while feeders have taken all the offerings 
sent out for that purpose at prices remunerative to the growers. 

Many of the cattle growers have introduced into their herds full-blood 
or high-grade bulls, and have in this way greatly increased the average 
weight and commercial value of their animals. In this connection it 
may be well to state that my observation leads me to the conclusion 
that the best results are obtained from a cross with the Ilerefords and 
Galloways. With many, however, the Shorthorn is a leading favorite. 
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It is a matter of no little difficulty to arrive at the cost of producing 
cattle grown upon the range till they reach a merchantable age. 

On examining the subject, and making inquiry of men who have been 
for many years successfully engaged in the business, and who have 
given the subject intelligent reflection, I must submit that where money 
is judiciously invested anfi the herds carefully handled, no business in 
tlic West returns a greater per cent upon the caj5ltal employed than is 
now being realized from the cattle industry of Colorado. 

In large herds the average price of yearlings, at $10 per head, is 
probably a fair estimate of their value. The cost of caring for these, 
per head per year, is estimated at $1. Their maintenance for three 
years, on this basis, will be 83, at which time the market value of the 
males, or ^^ steer cattle," ui)on the range can safely be placed at $35 per 
head, which, without loss in any form, will show a net profit of $21 per 
head. But from this must be deducted a loss from storms and other 
causes, which, estimated at 15 per cent, will leave a net profit of nearly 
$G per head on an investment of $10. This estimate, it must be recol- 
lected, includes only the male or "steer cattle'' of the herd.. The 
females, or "cow cattle," present another phase of the cattle business, 
and can not be figured on the same lines of profit and loss as that above 
treated. 

About 33 per cent of the heifers will drop calves at the age of 2 years, 
50 per cent at the age of 3 years old, and this per cent will carry through 
the remainder of the life of the cow, that being an average of 10 years. 
When her useftilness ceases, after that age, the female stock have Uttle 
value. They are either disposed of at nominal figures, or held with the 
hope that they may produce another calf, which will pay for their keep 
for the remainder of the time they live, and the chances on profitable 
results are about even in either event. 

On this estimate, which is based upon the experience of one of the 
foremost range herd owners in the State, the product of the female 
stock is four calves in nine years, net, valued at $10 per head. Loss is 
deducted from this calculation. 

The cattle in the counties of Weld, Larimer, Fremont, and Jefferson 
aggregate about one hundred thousand, and are principally owned by 
farmers who rely upon pastures of timothy, clover, and alfalfa for sub- 
sistence during the summer season, and hay cut from the meadows for 
winter feeding. In these counties the loss from storms is nominal and 
the profits greater than in counties where the range is the only reliance 
for feed during the entire year. 

The numbers given and their value in the tabulated statement is 
taken from the assessors' books in the* several counties.' As to num- 
bers, they are, no doubt, as accurate as can be given^ but the value 
assessed will bear an increase of at least 50 per cent without reaching 
beyond the limit of actual cash value. 

No disease has^ broken out in the herds or flocks of the State during 
my terra as stock correspondent, which fact can safely be attributed to 
the strict quarantine regulations adopted by the Bureau of Animal/ 
Industry, and so vigorously maintained by the Hon. J. M. Rusk, Sec- 
retary of the Department of Agriculture. 

Ko storms have prevailed thus far during the winter that have caused 
losses on the range or farms. 

There were received at the Union Stock Yards at Denver during the 
year 1891, 140,973 cattle and 165,616 sheep. Of this number there 
were shipped to points outside the State 96,384 cattle and 101,289 sLeep. 
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The number of cattle sold for domestic use to butchers was 43,756, and 
of sheep 64,025. Pueblo is the only point, except Denver, where stock 
yards are maintained that keeps a record of the receipts and shipments 
of stock. 

The sheep industry does not cover as wide an extent of territory in 
the State as is occupied by the cattle business. It is confined to the 
plains counties east of the front range of mountains, and to the valleys 
in the southern portion of the State where the climate is more favor- 
able than in the valleys of the higher altitudes, except in cases where 
sheep are shipped in from Utah and ranged on the grasses growing on 
the mountain sides during the summer season, and in the fall are sent 
forward to the States of Nebraska, Kansas, and Missouri for winter 
feeding or sold for mutton in the farther Eastern cities. ThdUsands 
have been shipped into the State during the last summer which do not 
figare in the tabulated statement. 

The flock-owners range their sheep on the natural pasturage through- 
out the entire season, and provide neither hay nor grain for their sub- 
sistence. Owing to favorable rains the pasturage was unusually good 
for the year just ended, and the flocks are vigorous and healthy. The 
average clip per head last year is estimated at 6i pounds. The price 
per pound has ruled at about 15 cents. All the wool is marketed 
unwashed. This returns a net of over 90 cents per head, with an 
expense account of cost of herding and clipping which is more than 
covered by the lamb product of the flock. The amount of wool pro- 
duced in the State during the past season was 5,088,000 pounds. 
8152 24 
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Xumber and value of cattle and sheep in the Siai^ of Colorado 4h 1S91. 



CooBties. 



Arapahoe . . 
Archuleta . 
Baca 



B«nt 

Boulder 

Chafl'eo 

Cbeyonno... 
Clear Creek. 

Conefos 

Costilla 

Caster 

Delta....*... 

Dolores 

Douglas 

Eagle 

Elbtrt 

El Paso 

Fremont 

Garfield 

Gilpin 

Grand 

Gnnnison ... 

Hinsdale 

Huerfano . . . 
Jofl'crson — 

Kiowa 

Kit Carson. - 
Lake. 



La Plata 

Larimer 

Las Aniuias. 

Lincoln 

Lo;;an 



Mesa. 
Montezuma . . 

Morgan 

Otero 

Ouray 

Park. 

Pbillips 

Pitkin 

Powers 

Pueblo 

Rio Blanco . . 
Rio Grande . . 

Routt 

Sn^uacbe 

San J nan 

San Mlffuel.. 

Sedgwick 

Summit 

"VVaHhincton. 

Weld 

Yuma 




2,5)7 
8,300 
48,070 
1,413 



Tlic wool clip of Colorado, amounting to 5,800,000 pounds per annum, 
is known in the trade by the followinf? technical terras, viz., 25 per 
cent is "carpet wool," "medium fine," and the balance "heavy fine," 
with a very little "light fine." One-half of the wool clip of the State 
l)asses through Denver, but the entire clip is sent East unscoured, at 
an average freight of $1.50 per 100 pounds. The coarse wools go largely 
to Philadelphia, and the finer grades to Massachusetts, Connecticut, 
and other New England points, a distance of 2,009 miles. 

Most respectfully submitted. 

A. R. Kennedy, 
Stoclc correspondent 

BuENA Vista, Colo., March 5, 1892, 
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"BOTTOM DISEASE" AMONG HOKSES OF SOUTH DAKOTA. 



Early in September, 1892, Dr. E. C, Scliroeder, an inspector of the 
Bureau of Animal Industry, was directed to proceed to Vermillion, 
S. Dak., and to such other points in that State as might be found 
necessary, to investigate and determine the character of a disease pre- 
vailing among horses. In his report submitted upon his return he 
gives the following as the result of his investigations : 

I reached tlie locality September 12, and found what is there known as tbo " Bot- 
tom Disease," an affection which takes its name from the fact that it was first 
observed on the bottom lands along the Missouri River, and believed to be exclu- 
sively confined to them. It has existed, as far as could be learned, in the south- 
eastern portion of South Dakota, the northeastern portion of Nebraska, and the 
western portion of Iowa, where these States are bounded by the Missouri River, for 
a series of years extending back as far as the memories of the oldest settlers, and 
lately it has also been noticed on the uplands in addition to its occurrence on the 
bottom. 

In ^outh Dakota the so-called " bottom'' is a strip of flat land bounded on one 
side by the Missouri and on the other by an abrupt bluff. It is several miles wide 
and very productive, and is supposed formerly to have been the bed of the river; 
and the bluff, from which the higher laud extends northward, sloping gradually 
upward, is supposed to have been the original bank. 

The affection' occurs in all horses from 2 years old upwards, in horses running in 
pasture, and less frequently kmoiig work horses. Mules, Fam told, have never suf- 
fered, and are for this reason used by many farmers. Other animals, cattle, etc., 
are also imniuno. Usually the losses are not very considerable, a few deaths every 
year, but during some years, like the present, they reach truly alarming numbers. 
This year not less than 1,800 horses have died over a territory only thinly settled 
from 75 to 80 miles long and from 8 to 10 miles wide. The larger proportion of deaths 
occnr in the latter part of summer and in early fall, and the losses are greatest when 
an uncommonly wet spring is followed by an unusually warm summer. 

The general history of a case of "bottom disease" is a gradual running down in 
condition. A horse is observed to lack brightness, becomes easily fatigued, has a 
wornout, tired ajmearance, does not eat properly, suffers alternntely from attacks of 
constipation and diarrhea, and loses flesh. These symptoms are noticed in spring 
and gradually increase in degree. The animal becomes restless, stamps with ij» 
bind feet, walks about, taking lone, swinging strides, and has a peculiar swaying 
motion about its hind quarters. iTie head is allowed to hang in a listless manner, 
a tendency is shown to press it against or rest it upon the manger or anything else 
that comes in the way, and the eyes have a blank, empty look. About the mouth 
and face are a number of small abrasions and scars, probably due to rubbing these 
parts against surrounding obiects. The feces are passed in the form of small, hard 
balls, and the urine is stained a deep dirty yellow. The visible mucous membranes 
have a decided yellow hue; those of the eye are ocdematous and occasionally show 
small patches of extravasation under the mucosa. The appetite is completely gone; 
grain, oats, bran, etc., are generally refused altogether, while hay, as a rule, the 
only food the horse will touch, is eaten sparingly. The emaciation liecomes extreme ; 
the outline of every rib is visible through the skin, and the extent to which the 
auscles of the hips have fallen away gives them more the appearance of the^ hind 
quarters of a milch cow than those of a horse. The pulse becomes weak and irreg- 
ular, and the temperature, which was normal at first, as taken per rectum, isabnor- 
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mally low, varying from 96 J° to 100^. The surface temperature is uuevcn, the 
extremities, back, and hind quarters are quite cool, the fore quarters, sides of chest, 
and the abdomen are comparatively warm. The hind quarters in some cases are 
particularly cold. 

The stage following this I had no opportunity to see, but Dr. McCapes, the local 
veterinarian, told me there was an elevation of temperature, the thermometer regis- 
ters from 102*^ to 104", and death folio w^s in two to tnree days during severe nervous 
excitement, or, as many farmers express it, the horse dies perfectly crazy. 

All cases do not run the same course; in some instances no particular symptoms 
are observed until a few days before death, and cases of only two or three weeka^ 
djjiration are quite common. In all the latter, however, whether they die after a 
few days or a few weeks, a more or less perfect record can be traced of temporary 
periods of indisposition during the spring and summer preceding the final aflfection, 
and in many cases the nature of these temporary attacks gives the impression that 
they are the result of a continuous affection of which the symptoms become visible 
only at irre£:ular periods. Some cases are also reported in which the head and eyes 
are considerably swollen, but I saw no well-defined example of this. - 

Five animals were examined post-mortem. The lesions in all were very similar. 
The autopsy notes are given as follows : 

Xo, 1. Ejcamined September IS^ 1^2. — Gray gelding. 8 years old ; condition veir 
poor; had been dead about twenty-four hours. A considerable amount of blood- 
stained foam about the nostrils ; head somewhat swollen and showing a number of 
scars about the eyes and face generally. 

On reflecting the skin numerous patches of blood extravasation into the subcuta- 
neous tissues are seen, varying from one-quarter inch to 6 inches in diameter, usually 
surrounded by a mass of gelatinous oedema stained a bright yellow color. These 
patches are x>resent over the abdomen and chest, and smaller patches of simple 
extravasation are seen in the connective tissue under the skin of the legs. 

A large amount of fluid of a dirty yellow color is found upon opening the abdom- 
inal cavity. The great omentum is positively hiemorrhagic, the mesentery con- 
gested and stained a saffron color in patches. The serosa of the abdominal wall 
and intestines show areas of congestion and extravasation and patches of yellow 
staining. Over the large intestine and portions of the small are scattered a large 
number of threads composed of a ivhite elastic tissue ; they are firmly adherent to 
the serosa of the intestines, and usually four or five unite to form a little network 
which terminates in a free end. These threads are about as thick as a piece of fine 
darninc cord, and vary from one-half to 1^ inches in length. The diaphragm is 
especially thickly covered with them, and they also appearin considerable numbers 
upon the surface of the liver which rests against the diaphragm. 

The lymphatics, the inguinal, mesenteric, and mediastinal glands, and whenever 
the lymphatics are observed, are surrounded by a yellow gelatinous ODdema, and 
the adjacent tissues, especially in the inguinal region, are stained a bright yellow. 
The glands themselves are oedema tous and have a pale, dull, reddish-yellow appear- 
ance on section; they are little if at all enlarged, excepting a gland here and there 
which is considerably increased in size. 

Stomach. — Greatly distended, with abnormally dry, sour-smelling food, so much so 
as to make it appear larger than normal. The contents are evidently composed en- 
tirely of hay, and where they rest against the mucosa they are covered with what 
seems to be a dirty grayish-white plastic exudate. The mucosa shows several 
patches of brownish-yellow gelatinous exudate, and is covered with a considerable 
quantity of the same grayish substance which is found adhering to the food. 

Small inteetine. — Patches of pigmentation in the form of fine points, congestion in 
patches formed of such points and fine interlacing lines. An occasional small patch 
of extravasation under the mucosa. 

Large intestine, — Contents of the cfecum and colon in the form of a dirty, turbid 
fluid. Mucosa shows considerable reddening and a few small patches of extravasation. 

Rectum, — Contains small, hard balls of feces, and is more or loss congested. 

Liver, — Enlarged and quite firm and brittle. The entire organ has a mottled yel- 
lowish white and red appearance. On surface and section it seems composed of ir- 
regular, small, yellowish-white areas about one-sixteenth inch in diameter, sur- 
rounded by thin lines of irregularly blood-stained white. The general impression 
given by the appearance is such that if the blood-stained lines were removed the 
organ would look like a large lump of blood and bile-stained fat. Everv portion o( 
the liver is involved in this change. Tile capsule shows patches of thickening, and 
the surface resting against the diaphragm is covered with the little white threads 
already spoken of over an area 8 inches in diameter. 

Spleen. — Somewhat enlarged^ congested, and softened. The surface, "and particn- 
larly the edges, are marked by numerous minute blood-red elevations under the 
capsule. 



Digitized by 



Googk 



BOTTOM DISEASE AMONG HORSES OF SOUTH DAKOTA. 3/3 

Kidney. — Imbedded in a small amount of fat, wLich is stained a saffron color. " It 
is somewLat enlarged and pale. On section the papillary portion is slightly reddened 
and the pale cortex is dotted with innumerable minnte blood-red points. The pel- 
vis contains a quantity of yellowish, creamy paste, and shows two or three small 
patches of extravasations under the mucosa. 

Bladdrr, — Distended with dark yellow, turbid urine. 

On opening the thoracic cavity a large amount of yellowish -red liquid is found, a 
gallon or more. 

Lungs, — (Edematous throughout, and showing more or less emphysema in small 
areas. Patches of extravasation are observed under both the costal and pulmonary 
pleura varying from one-fourth inch to 3 or 4 inches in diameter. No adhesioxis or 
areas of hepatization. 

Heart, — The pericardium has an o^dcmatous appearance, is deeply congested 
throughout, and distended by a large amount of pate yellowish-red lluid. 

Tho heart muscle is very pale; a number of small patches of ecchymotic spots are 
found both under tho epicardium and endocardium, ^fhe left ventricle is contracted 
and empty; the right contains a small yellowish-white clot which has branches of 
a similar nature extending into the blood vessels. The fat surrounding tho base of 
tho heart is o^dematous and of a dull, yellow color. 

Brain. — From such an examination as it was possible to make of this organ it 
appeared wholly unaffected. * 

The blood coagulated slowly and imperfectly, was very dark in color, and flowed 
in considerable quantities wherever blood vessels were cut. 

Another horso was examined on September 14, a brown gelding 10 years old. The 
lesions in this cnso were practically similar to those found in the fii*st case, except- 
ing that the amount of miid in tho abdominal and thoracic cavities was compara- 
tively insigniiicant in quantity. The hiipmorrhagic condition of the omentum was 
absent, patches of extravasation less frequent and smaller, and the liver, while other-, 
wise like that described in the first case, was much redder in appearance, looking as 
though the liver seen in the first case had become engorged with blood. 

From this case two cultures were made in agar, one iTom. the liver and one from 
the spleen. Both remained sterile. 

Cover-glass preparations were made from the liver, spleen, and blood, and for- 
warded to Dr. Smith, and portions of the liver and spleen were preserved in Miiller's 
fluid and alcohol for microscopic examination. 

Following this, three other cases wete examined, and tho lesions were practically 
similar to those already described. Tho last animal examined, a mare between 4 
and 5 years old, was killed especially for post-mortem. She had been suffering for 
a long time and was expected to die almost any moment. In her case the affection 
of the liver was less extensive than in the other cases ; there was less extravasation 
and very little fluid in the peritoneal and pleural cavities. In tho uterus was found 
a fetuSj about 9 inches long from the tip of the nose to tho root of the tail, in a state 
•of perfect preservation, excepting that its entire body was stained a yellow color. 
This staining was most intense in the umbilical region, and became gradually less 
marked in passing from this point to other portions of the bodj'. 

From this mare cultures were made in agar from the blood, liver, spleen, and kid- 
ney. All remained sterile. Cover-glass preparations were made from the same organs, 
and pieces of the liver, spleen, and kidney preserved in Mliller's fluid and alcohol for 
microscopic examination. 

In all these horses tho ordinary intestinal worms were found in considerable num- 
bers, and in addition to these specimens of the Filaria equina were found floating 
free in the abdominal cavity of two cases. 

The cause of the trouble remains in the dark. In the locality it is generally 
attributed to a weed known as the "Rattlebox'' or " Rattlesnake weed," a plant of 
the leguminous order, which I believe bears the name ^*Crotalar%a sagittalis?* This 
idea is the result, I think, of some investigations made by a veterinarian in Iowa 
sometime back, whoso paper on the subject I was unable to obtain. 

A quantity of the weed was forwarded to tho Bureau in Washington. Its exact 
distribution could not be determined, but it is very probable that it is much more 
common than the aflection, and exists also in localities where " bottom disease " was 
never heard of. 

The water supplied the horses and stock generally is from artesian wells. It 
flows in continuous streams from the mouths of iron pipes into the troughs from 
which the animals drink, and the overflow^ where the grade is not sufficient to carry 
it off, is very rapidly absorbed by the dry, light, sandy soil. This water contains a 
considerable amount of iron and other salts, and is the same where the disease occurs 
and where it has not been observed. The hay and grain used in feeding the stock 
are pure and wholesome, and free from ergot, smut, etc. The hay is probably a little 
coarse, particularly on the bottom lands where the greater number of deaths occur, 
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and this is fed Im largo quantities, in many instances to tbe exclusion of other sab- 
stances. Hence, it is not impossible that the affection is due to tbe long-continued 
feeding of a substance great in volume and small in nutritive value. 

Viewing the disease as a whole, and comparing it with other known aft'ections, it 
appears almost identical with the ** Schweinsbergei" Krankheit" described in the Ger- 
man books. The description given of the latter in the " Lehrbuch der apeciellen Paih- 
lofjie und Therapie/* by W. Diecherhoff, Vol. 1, 1892, answers equally well for the 
bott<»m disease. 

Treatment of the affection, as far as it has been attempted, is merely a history of 
failures. Even when an animal ^ves every indication of having made a good recov- 
ery, a return of tlie symptoms with a termination in death is to be looked for and 
expected. 
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ABORTION OF MABES XKD FATALITY AMONG FOALS. 

In April, 1892, J. H. Records, V. M. D., of KashviUc, Tenn., called 
the attention of the Chief of the Bureau to the prevalence of a very- 
fatal disease among young foals in that locality, and of an affection 
which frequently causes brood mares to abort. Dr. Records seems to 
have had a number of cases, some of which he describes as follows: 

The disease I speak of is one affecting the pregnant marcs, in a number of instances 
cansjng them to abort, or, if the fetns is deliTered alive, causing its death in a few 
honrs or a few days at the longest period, generally dying in from twelve to twenty- 
four hours after birth. Before describing the symptoms presented by the foals I 
will describe several cases that I atten<led : 

Ca9€ I. — B. M- Anderson, by Reine. Her first foal was duo April 1, c^mo Karch 30; 
dead. She had the run of a paddovk and was fed barley morning and evening. 

Ca$e II, — Edith May, thoroaghbred, produced foals at her 4 and 5 year old form. 
She was due March 20, and delivered a dead foal April 3. She had run of paddock 
and was fed on barley. 

Case III. — ^Mooney , by Bobt. McGregor, 5 years old. Her first foal ; duo March 
18, foaled April 1, 9 p.m.; foal die<l 11 p. m. April 2. She had run of paddock and 
was fed on barley. 

Case IV, — ^Mary Dake, by Enfield; 14 years old; had produced foals at 7, 8, 10, and 
11 years, missing the 9th and 12th years, foaling this year a bay colt by Bow Bells; 
due April 1, foaled April 2, 4 o'clock a. m. ; foal dead at 10 a. m. She had exercise of 
paddock and was fed on barley. 

Case V. — Ada H., by Revolver, Has had six colts; missed one year (1890). Due 
March 7; foaled ch.c. March 12, 12 m. ; foal died at 12 m. next day. She had hay 
and paddock exercise. No barley. I could cite you several other cases, but owing 
to the existing similarity it is unnecessary, as it is so striking in both tlie foal and 
the dam, t. e., the perfect health of the mare previous to, at the time of, and after 
the period of parturition. Not the slightest pyrexia, anorexia, or lassitude. Nearly 
all of them in good condition, some plethoric, others in good shape, and a few 
anaemic. They also present a wide diilerence in age, breeding, and temperament. 
Nervous, sanguis e^ and lymphatic — well bred, finely bred, and scrub stock. There 
have been no previous abortions. Several of them have had influenza in a mild 
form during the latter part of the winter. 

The diet of some consisted of grass and barley (the barley I examined and found 
clean and bright) ; others had nothing but grass through the winter, with a little 
hay. As to exercise, all of them had the privilege of paddock or pasture. 

The water supply a few obtained from wet-weather springs, while the majority 
drank water which was pnmped from a large underground spring to a reservoir and 
thence piped to them the distance of a mile. I might also add here that this spring 
supplied the adjoining stock farm through the same pipe, and on this farm the dis- 
ease does not exist, though only one-half mile distant irom the adjoining farm which 
is infected. 

The soil is that of the limestone region upon which the city of Nashville i» built. 
Some of the'soil grazed over by the mares is still in its virginity, while the greater 
portion of it has been broken up and cultivated. The drainage is of the best, and 
there has beeji no change in the food and water supply, though the climate, through 
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the winter, and bo far tliis spring, lias boon nmisnally changeable and rigorous; 
much nioro so than for the last ten years. 

I will now describe the symptoms and post-mortem appearances presented by the 
diseased foals, several of which I havo carefully Avatched from the moment of deliv- 
ery until death. 

First — All the marcs soem to havO less trouble in foaling than usual, and right 
here is presented another peculiar feature — they seem indifl'erent to their offspring, 
making little disturbance when it is removed from their presence or dies. Even 
mares that were notably excited at previous foalings worry but little -when the foal 
is removed. The fota rfolivered dead arc fully matured, some of them having gone 
over the usual period of gestation a number of days, and show no signs whatever of 
malformations of any kind. 

Those that are born to live six or eijjht hours only ]ire8ent symptoms of weakness, 
making repeated attempts to rise without accomjilishing the feat, though at the 
same time they would feed greedily from a bottle if i)resented to them. Some of 
them evacuated naturally ; others were given enemas of warm water, which accom- 
plished the 2)urpo8e desired. The urine was in all cases passed without difficulty or 
assistance. 

Now, In an hour from birth, in the foals that only lived six or eight hours, the 
symptoms, the similarity, and the character which they all presented, began to ap- 
pear. The first and most characteristic showed in tho head, which would gradu- 
ally drop until the nose touched the ground; then the eyelids would close, and the 
head, at irregular intervals, would ascillate from side to side, though if startled or 
touched the head would be raised a few inches, but for a moment onlv, when the 
nose would again t^uch the ground, acting as a support and pivot for tho liead. This 
semicomatose condition continues until, through weakness and failure of power, the 
cervical muscles relax completely, allowing the head to fall on its side, altliough tho 
foal might bo in the sternal position. Following the fall of the head would come on 
a complete relaxation of the body muscles, and the now perfectly limp body rolls on 
its side, while the semicomatose condition gradually deepens into a state of coma, 
never broken, and after a few short gasping breaths the foal dies of asphvxia. This 
is tho principal symptom, but in connection with it is noticed a gradual dilatation 
of the pupils, progressive and continuing until deatli. 

I have taken the temperature of several cases from the time of delivery until death. 
The first reading is 100° F., and gradually sinking until the end, when in one case the 
reading was 93*-* F., and in no instance above 95° F. The respiration, which at first 
was normal, soon grows irregular, then intermittent, and is finally brought to a close 
by a few shoii; gasps, tho heart still continuing to beat spasmodically for a few 
seconds after all respiratory movement has ceased. Tho heart throughout the dis- 
ease is strong and much slower than normal, beating regularly until a few minutes 
before death. There is, in connection with these phenomena, a general atony of the 
muscular fibers of tho intestinal tract, with inability to rid tho large and small colon 
of their retained fecal matter. There is also a partial relaxation of the sphincter 
ani. The colta that survive twenty-four hours or longer are born apparently healthy 
and full of life. After removal of the membranes they get up without trouble, amble 
around the stall, nurse the dam at intervals, and show no signs of tho disease; but 
in ten or twelve honrs the semicomatose condition appears, tho cervical muscles 
relax, and the head drops, soon followed by the body ; stretcned out in the recum- 
bent position they present the same train of symptoms I have described to you in the 
foals that only lived six or eight hours. 

I have held autopsies on five of them and the post-mortem changes present in one are 
practically the same in them all. All tho viscera, lungs, hearty stomach, intestines, 
spleen, liver, kidneys, and bladder show no pathological change. On opening the 
spinal canal I find more than an ordinary amount of serum in the subarachoid 
space, slight congestion of the pia mater with dura mater normal, tho blood vessels 
of the cord, cerebrum, and cerebellum showing a passive hyperemia, as do also those 
of the medulla. 

On my first visit to tho farm, having heard nothing of tho number of deaths result- 
ing from the disease in this locality, I naturally concluded that the comatose condi- 
tion was duo to the absorption of the poisonous gases from the retained fecal mat- 
ter by the blood, thus producing the evident brain depression, so my treatment 
consisted in eneraata of warm water, find they,«roducing no effect, I injected eserine 
and pilocarpin hyp. ^o grain each, with no result. This was repeated until ^V ^i° 
each had bc<in administered, followed only by profase salivation, but no evacuations. 
Whisky and hand-rubbing were also administered without effect, the foals dying in 
the same length of time as those to which no treatment was given. 

One foal, to test the milk, was not allowed to suckle the dam, but was fed on fresh 
cow's milk previously boiled, without results, while the milk of the mare was fed 
to a young lamb, producing no effect. 
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CONDITION OF CATTLE IN THE SOUTHWEST. 

Inspector Albert Bean, writing from Kansas City, Mo., under date 
of March 19, 1892, speaks as follows of the condition of cattle in the 
Southwest, previous to the opening of the spring traffic: 

The condition of the cattle in that part (the Panhandle) of Texas, north and west 
of the Department quarantine line ot 1891, is above the average. The loss from the 
winter will only be nominal in most cases, and will not exceed 5 per cent on any 
ranch. This condition is attributed to the Abundant supply of rain last season, and 
the quarantine regulations preventing the raugcs from being overstocked with 
Southern cattle. In a tract of country comprising a dozen or more counties, of which 
Shackelford would be about the center, a seA-ere drought prevailed during the last 
summer, and the cattle in that section were extremely poor at the beginning of the 
winter, and it is now believed that the loss in that section will be fully 50 per cent. 
South of this, extending west to the Pecos River and south to the Rio Grande and 
Gulf, the cattle are extremely thin in flesh, and the loss from the winter is variously 
estimated at from 20 to 30 per cent. West of Midland and the Pecos River the cattle 
are in better flesh and the loss nominal. 

The condition of the cattle in southern Texas will retard somewhat the move- 
ments to the Indian Territory, where contracts have been made for grazing over 
200,000 head with some ranges yet not rented, Avhich, if cattle can be procured, 
may increase the number to 800,000 head. The greater portion of these cattle wiU 
go to the Creek, Osage, and the small reservations west of the Arkansas River. - A 
fair share, I think, is destined for the Cherokee Outlet, if they do not meet with re- 
8L«»tance from the authorities of the Department of the Interior. By reason of the 
limit (March 1) put on the time when Southern cattle may enter the Cherokee Reser- 
vation proper, not over 10,000 have been located there for the season. 

The movement of cattle from Texas to the Northwest States and Territories (the 
larger part froift west of the quarantine line, revised regulations) will be fully 50 
per cent more than last year, and, if an equitable railroad rate is made, this number 
would be increased to 100 per cent. 

TAPEWORMS AMONG SHEEP IN SOUTH DAKOTA. 

Dr. D. A. Cormack writes as follows from Watertown, S. Dak., under 
date of October 7, 1891 : 

A few days ago I was called to Clark County, S. Dak., for the purpose of examin- 
ing a flock of sheep that had been condemned to be destroyed by the State board of 
health. I picked out the worst looking animal I could find, killed it and made a 
post-mortem examination. I found ten tapeworms ( Twnia fimbria ta) in the duodenum 
and several in the gall ducts. The large bowel was covered with granular enlarge- 
ments, from the size of a pinhead to that of a large pea. The lungs, liver, spleen, 
and kidneys were soft ana flabby. This animal was very much emaciated and thin 
in fieali before it was killed. The carcass was burjed. 

The second animal selected for examination was one of the best looking in the 
flock, a ewe about 2 years of age. In this subject I found six of the tapeworms 
referred to in the duodenum and one 8 inches long in the gall bladder. Other- 
wise the internal organs were in a normal condition and th^ flesh was so healthy 
looking that I told the family on the farm to use the carcass for food. 

I believe that I found the same parasite in wild plovers over two years a^o. 

I have also seeo it in individual sheep from other flocks. I found them m sheep 
slaughtered by local butchers, and I have no doubt but that our State board of 
health will reconsider their decision to destroy the flock above referred to. As sug- 
gested in the volume issued by your Department ("Parasites of Sheep '')» I believe 
that wo have this trouble more or less in all our flocks. It is only within the last 
year that the farmers of South Dakota have rushed into sheep-farming. The ^reat 
majority of our farmers have not proper shelter for their flocks during the winter 
months, consequently it must be expected that there will be considerable loss in 
some quarters through this disease, aggravated by poor shelter and feeding. 

ANGOBA GOATS. 

During the past few months the Department has been favored with 
several communications from residents of the Pacific slope on the sub- 
ject of the Angora goat and the mohair industry. Messrs. Woodward 
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Bros., of MantoB, Tehama County, Csd,, state that they own 15 goats, 
and Mr. Alexander Chalmers, Ingles, Washington County, Oregon, at 
the time of writing, owned 52 head of these animals. Mr. J. B. Lem- 
bert, Yosemite Valley, Marii)osa County, CaL, was, until recently, the 
owner of 156 head of Angoras, said to be thoroughbred. His flock, 
while away from shelter, was overtaken by a snowstorm, which contin- 
ued for twenty- six days, and a large number of his animals had to be 
abandoned to starvation after fifty-seven days of continuous privation. 
The following memorial has been prepared and presented to the 
Fifty-second Congress by the Angora Goat Breeders' Association oi 
California: 

To the Senate and Hom*e of Repr€9€niatire$ of the Umt4^d States in ffemeral asganhly con- 

fcned: 

On the 17th day of September, 1885, a nainber of broedera organized the Angora 
Goat Breeders' Association of Califoraia. Subseqnently a constitution was adopted 
and breeders from any and every State or Territory were declared eligible to nieia- 
bership. The object of the association "vras, and now is, to advance the mohair 
industry, and at their annnal meetinj^s to report their advancements in breeding, 
handling, and general management of their flocks. 

Annual meetings were held at regular times, the seventh or last being held at 
Sacramento, Cal., on the 17th day of September, 1891. It was adopted that this as- 
sociation prepare and present a memorial to Congress and United States Senate, set- 
iug forth the condition of the Angora goat industry in the United States, and peti- 
tion for aid to make fui*ther advancement possible. 

In Arizona, CalifcHiiia, Colorado, Georgia, Idaho. Kentucky, Montana, Nevada, New 
Mexico, Oregon, Tennessee, Texas, Virginia, and Wyoming the industry is now well 
established and carried on profitably. In Alabama, Arkansafi, Connecticut, Dakota, 
Florida, Illinois, Iowa, Kansas, Missouri, New Jersi^y, New York, North and South 
Carolina, Ohio, Washington, West Virginia, Pennsylvania, and Wisconsin experi- 
ments are being made, some reported successful. While there are no restrictions 
laid on the exportation of live stock firom any other country to the Unite<l States, 
under genera] laws permitting private individuals such privileges unmolested, the 
Turkish Government strictly prohibited the exportation of goats more than ten 
years ago, and new strains of blood can not be obtained by private enterprise from 
that source. 

Mohair, the fleece product of the goat, is apparently on a standstill instead of an 
advancement; the uniform fine, silky, and lustrous staple, suitable for most fash- 
ionable dress goods for ladies' and gentlemen's wear, commands a fair, remmicrative 
price in the markets of the country, and is the smallest portion of the clip. 

The product of the inferior low-grade goat commands uncertain values and is the 
larger portion of the product. 

1 irst-class, or best blomled animals, now obtainable from so-called pure-blood 
br(Hiders, are generally sold at high prices, transportation adding greatly to their 
cost, and the result of cross breeding is frequently discouraging to the breeder's 
hopes to improve his stock. 

Admitting that this pure-blood stock is of early importation by their owners, the 
present system of breeding in for ten years or longer, by many breeders, is una- 
voidable, but damaging to the constitutional powers of sires for reproduction, there- 
fore grade stock of good constitution improves but little, and, the product of fleece 
not improving, discourages the small breeder of grade stock. 

The aid now asked for and the benefits sought to be received through the liberal 
action of the Government is not for the present alone, nor for the benefits of a few, 
but for the good of all the breeders of Angora goats in tiie different sections of onr 
country, and for the extension and improvement of an industry of great value both 
to the citizens and Government of the United States. 

A va^st domain now lying idle and unoccupied, being not suitable for any other 
domestic animal, can be made productive by fostering this live-atock industry. 

Compliance with the reasonable request will be grateftilly recognized and bear 
good results, while refusal will delay the further development of this most valuable 
industry. 

Now, the association prays that the National Legislatnre may recognize the im- 
portance of this subject, will pass laws and provide for the establishment of a Gov- 
ernment breeding farm of pure blooded Angora goats. 

First. Authorizing the honored .Secretaries of State and Agriculture to negotiate 
with the Turkish Government for the sale of, and permit to purchase and remove 
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firom Asia Minor, a flock of Angora goats. No less than 100 does (twice that number 
more preferable) and no lees thian 25 bucks. 

Second. To authorize the Secretary of Agriculture to engace suitable i>erBon6 to 
proceed to Turkey, examine ^oats of different localitiee, to select the very best to be 
found, and purchase those animals by them selected, and to remove to seaport and 
ship on the safest and very best route to the United States, ^ving them personal 
attention and care on the way, and upon the arrival in the United States deliver the 
same to the duly appointed agents of our Government here, with full reports of the 
examination of climatic resources of Angora and other matters of general interest to 
the breeders. 

Third. To authorize the Secretary of Agriculture to select a suitable localitv for 
keeping the said Angora stock, appoint qualified i>erson8 to take care of them. Keep 
them separate from any private property of this kind, and to provide well for their 
increase, keeping a register of the breeding and cross breeding of said stock, together 
with date of birth of ine kids and their numbers for identification. 

Fourth. To authorize from the increase of this flock, not diminishing the original 
number, to distribute to breeders in the different States at uniform rates, never ex- 
ceeding one male and one female to one breeder. 

Now, can there be a more reasonable prayer presented, appealing to the National 
Legislature fbr recognition of the importance of this subject and providing for aid to 
tiiis industry! 

Therefore, for the granting of their request the petitioners, the Angora goat breed- 
ers of the United States will ever pray, etc. 

By order of the A. G. B. A. 

Julius Wkyand, 

Secretary, 

DISEASE AMONG KOREAN CATTLE. 

Dr. H. N. Allen, secretary of the United States Korean legation, in 
a dispatch to the Secretary of State, gives the following account of a 
very fatal disease which annually prevails among cattle in Korea: 

Legation op the United States, 

Seoul, Korea, October 20, 1891, 

Korea is well supplied with an excellent bree4 of cattle. The animals are of great 
size, well formed, and nsaally of light tan color. The use of milk seems to be 
unkiiown, as no cows are kept for this purpose except by the foreigners, who pro- 
noance them to be good milkers. The cows are used mostly by the farmers for plow- 
ing, et<;., or are confined to certain sections. The bulls not castrated are used prin- 
cipally as beasts of burden and occupy the roads. They arc either harnessed, tandem, 
to a heavy cart with the yoke connecting the ends of the shafts resting on the neck 
of one, or fitted with pack frames. By this means they bear heavy loads. These 
bulls are seldom vicious. They are kept so constantly at hard work, and mingle so 
freely with the crowds of men, ponies, chairs, etc., in the roads and on the ferries 
that, in the absence of cows, they are nuiet enough. 

Considerable meet is used in the food of the people, and, in addition to the worn- 
out bulls that are sold to the butcher, good, fat, young animals are regularly killed. 
The butcher's trade is a recognized and lucrative calling. As native taste is opposed 
to the removal of more blood from the meat than is necessary, the animal is not bled, 
death being caused by strangulation by means of a i)oiuted. pole forced into the air 
passages. 

Several foreign capitalists, attracted by the magnificence of the cattle, the excel- 
lent climate and cheap lauds, have conceived the idea at various times of establish- 
ing a cattle ranch and dairy farm here for the purpose of supplying the markets of 
the Chinese and Japanese ports with fresh beef and dairy products, but on investi- 
gation the scheme has been deemed impracticable because of an endemic, and at 
times epidemic disease which is very destructive to the cattle, and which would 
work great havoc in a confined herd. 

Every summer this disease prevails to a certain extent throughout the peninsula, 
and nearly every year it is epidemic in some province or section. The past season 
has witnessed an unusually severe visitation in the neighborhood of this capital. 
Transportation is so delayed in consequence that it costs $3 per ton to get coal from 
the river into the city— a distance of from 2 to 3 English miles. The people are 
using human labor in plowing for their winter wheat. It is not an uncommon sight 
at present to see four men hitched to a plow doing the work of a bull. Many fields 
will not bo plowed. The crops raised on those plowed in this feeble way must be 
light, and, as the individual surplus is seldom great> considerable distress must re- 
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suit, as the man who has heretofore made his living as a freighter will he at a loss 
to support his family during the winter without the aid of his bull. 

At present, for some 50 miles f English) out from this city, the roads are lined \nth 
the carcasses of the cattle that have died on the way; for the owners, in their im- 
provident manner, usually continue to urge them on even after they have shown 
signs of sickness, and only cease when the faithful beast falls down unconscions. 
The meat is not used, as a rule, it being considered dangerous to man, though I can 
learn of no authentic case where death has resulted from using the meat, and no 
small portion is used in certain localities by the very poor, while along ^e roads 
crowds of howling dogs may be seen devouring the half buried remains of beasts 
that have so died. The hides are saved, as the bones will be later on, these articles 
being among the regular exports of the country. 

The disease, sometimes called cow cholera by the people, seems to be an enteric 
fever with severe intestinal catarrh, resulting in an inflammatory degeneration of 
the liver, and is possibly brought about through the use of filthy water containing 
excrementitious and decomposing vegetable matter. 

The onset of the disease is a severe diarrhea, during which the beast is kept at its 
laborious work in the excessive heat, and if tne discharges are contagious the road 
side brooks soon become generally infected, and all the animals in the district are 
liable to become affected in consequence. 

Ordinarily the disease runs on for four or five days till the bull's ears droop, his 
sight fails, and he staggers and falls on the roadside; arising when relieved of his 
burden ho eagely takes water, but usually dies soon after having reached this stwe. 

On examination, post-mortem, the lungs are found to be spongy and discolored, due 
no doubt to the smoking the animal has been subjected to be^re death. The abdo- 
men is enormously distended with gas, and tho coats of the stomach and intestines 
are very dry. The liver seems to be the chief seat of trouble, being infiltrajted with 
pus, easily broken down and more or less enlarged; the gall bladder, owing to the 
stoppage of the duct, being enlarged to near the size of a man's head, but containing 
no calculi. I am unable to say if the rupture of this sac is the cause of the many 
cases of sudden death ; it may be so. The great change in the liver, and especially 
tho enlargement of the gall bladder, is observed by and well known to the natives, 
who believe that if they could have a medicine that would remove this bile the beast 
would get well. 

The only remedy of any value, apparantly, is a change to mountain air. A prom- 
inent owner will at once drive nis animals nigh up the mountain side on the first 
appearance of the disease. The pure water doubtless has more to do with the onre 
commonly resulting from this course than anything else. Generally, however, the 
customary carelessness permits the animal to go on to the last stages before anything 
is done for its relief, the chief resort at this stage being the burning of damp straw 
under the beast's nostrils as it gasps for breath, a remedy so disagreeble that even a 
dying bull resents it, and shows some signs of life in its attempts to move from the 
offensive smudge. 

H. N. Allen, M. D., 
^ecretui'y of Legation. 
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Laws of the States and Territories for the control of contagious and 
communicable diseases of domestic animals not heretofore published in 
the annual reports of this Bureau will be found below: 

DELAWARE. 

AX ACT to prevent the spread of contagious or infectious plenro-pnenmonia among the cattle of 

this State. 

Be it enacted ly the senate and house of representatives of the State of Delaware in 
general assembly met, That whenever the governor of this State shaU receive reliable 
information that the disease known as contagions or infections pleuro-pneumonia 
exists among any cattle in this St^te, he shall have power, and is nereby anthorized, 
to issue his proclamation, stating that the said infectious or contagious disease ex- 
ists in this Stat«y and warning all persons to seclude all animals in their possession 
that are affected with such disease, or have been exposed to the infection or con- 
tagion thereof, and ordering aU persons to take such precautions against the spread- 
ing of such disease as the nature thereof may, in his judgment, render necessary or 
expedient; to order that any premises, farm or farms, where such disease exists or 
has existed, to be put in quarantine so that no domestic animal be removed from 
such places so quarantined, and to prescribe such regulations as ho may jud^e nec- 
essary or expedient to prevent infection or contagion being communicated in any 
way from the places so quarantined ; to caU upon sheriffs and deputy sheriffs in this 
State to carry out and enforce the provisions of such proclamations, orders, and 
regulations; and it shall bo the duty of all the sheriffs and deputy sheriffs to obey 
and observe all orders and instructions which they may receive from the governor 
in the premises; to employ such and so many medical and veterinary practitioners, 
and such other ^eraons as he may, from time to time, deem necessary to assist him 
in performing his duties as set forth in this act, and to fix their compensation ; when 
in his judgment it shall be deemed necessary to order all or any animals coming 
into this State to be detained at any place or places for the purpose of inspection 
and examination ; to prescribe regulations for the destruction of animals affected 
with the said infectious or contagious disease, and for the prober disposition of their 
hides and carcasses, and of all objects which might convey infection or contagion 
(provided that no animal shall be destroyed unless first examined by a medictu or 
veterinary practitioner in the employ of the governor as aforesaid) ; to prescribe 
regulations for the disinfection of aU premises^ buildings, and railway cars, and of 
objects from or by which infection or contagion may take place, or be conveyed: 
to alter and modify, from time to time, as he may deem expedient, the terms of all - 
such proclamations, orders, and regulations, and to cancel or withdraw the same 
at any time. 

Sec. 2. That in any case where, in the opinion of the governor, it may be deemed 
necessary to destroy any diseased animal or animals, the said governor shall select 
and appoint three judicious and impartial citizens of this State to view, and after 
such view to assess, any such diseased cattle at what would be their real value in 
money were they not so affected ; and in case said cattle shall be destroyed, as pro- 
vided in the first section of this act, then upon certificate of such assessment, duly 
signed and attested by said assessors, or a majority of them, being presented by the 
owner or owners of such destroyed animals to the State treasurer of this State, the 
said State treasurer is hereby authorized to pay to such owner or owners a sum of 
money equal to two- thirds of the amount oi the aggregate assessment upon said 
cattle so destroyed. 

381 
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Sec. 3. If any person shall sell or dispose of any animal or animals known to be 
aflcctod witli pleuropneumonia, or known to have been exi>o8«d thereto within one 
year prior to such sale or disposal, without due notice to such purchaser that said 
disease exists in said animals, or that they have been exposed thereto, as aforesaid, 
he shall he deemed guilty of a misdemeanor, and shall he punished by fine not exceed- 
ing five hundred dollars, or may, in the discretion of the court, be imprisoned for a 
term not exceeding one year. 

Sec. 4. If any one knows, or has reason to suspect, that said disease exists among 
the cattle in his possession, or under his care, he shall forthwith give notice thereof 
to the governor, and for failure so to do shall be punished by fine not exceeding five 
hundred dollars, or by imprisonment not exceeding one year. 

Sec. 5. Any person disobeying the orders of the governor, sheriff, or deputy sheriff, 
made in conformity to tliis act, or any person driving or transporting any neat cattle 
contrary to the regulations made and published, as aforesaid, shall be punished by 
fine not exceeding five hundred dollars, or by imprisonment not exceeding one year. 

Sec. 6. That all the necessary expenses incurred under the direction, or by the 
authority of the governor, in carrying out the provisions of this act, shall he paid 
by the State treasurer, upon proper certificate of the aaaessors of diseased cattle 
which have been destroyed, or upon warrant duly made and signed by the governor, 
on the State treasurer, for all expenses incurred under this act other than the pay- 
ment for cattle destroyed. 

Sec. 7. That animals coming from a neighboring State that have passed a veteri- 
nary examination in said State, or have been quarantined and discharged, the owner 
or driver being provided with a genuine certificate that such animals are not 
infected with pleuro-pneumonia shiul not be subject to the provisions of this act 

Sec. 8. That all the provisions of this act applicable to the disease known as 
pleuro-pneumonia be also, and is hereby extended to and made applicable to all 
other infectious or contagious cattle diseases which are virulent and fatal in their 
nature. 

Passed at Dover,^March 29, 1881. 

AN ACT supplementary to an act entitled "An act for the prevention of cruelty to anlmala," patstd 

at Dover, Febmary 20, 1S73. 

Be it enacted hy the senate and house of representatives , of the State of Delaware in 
general assernbly met (two-thirds of each branch thereof concurring /Aereiw), If any jvereon 
shall abandon to die in any public place within this State, any maiiDe<l, sick, infirm 
or disabled animal, such person shall be guilty of a misdemeanor, and it shall be 
lawful for any justice of the peace to appoint suitable persons to destroy and remove 
such animal, if such x>erson so appointed shall consider snch animal unfit for farther 
use, at the cost of the owner thereof, recoverable before said justice of the peace in 
an action of debt. 

Sec. 2. Any public officer or constable, of any city or county, shall, upon his view 
of any such misdemeanor, or ui>on the complaint of any other person who may declare 
his or her name and abode to snch police officer or constable, make arrest and bring 
before any justice of the peace thereof offenders violating the provisions of this act 

Sec. 3. All the fines, penalties, and forfeitures imposed and collected in any connty 
of the Stite under the provisions of this and every act passed, or which may be passed, 
relating to or aft'ecting animals, in every case where the prosecution shall he instituted 
and conducted by the society incorporated pursuant to the p^o^•i8ion8 of chapter fonr 
hundred and seventy-seven, volume fourteen. Laws of Delaware, being an act entitled 
"An act toincorijoratc the Delaware Society for the I*rcvention of Crusty to Animals," 
shall '(ensure) to such society in aid of the purposes for which it was incorporated. 

Sec. 4. All acts or parts of acts inconsistent with this act be and the same are 
hereby repealed. 

Passed at Dover, April 8, 1881. 

AN ACT to amend chapter three hnndred ond 8cventy-nine of roliune sixteen of the laws of Del** 

ware. 

Be it enacted hy the senate and house of representatives of the State of Delatcarein gen- 
eral assanhlg meiy That chapter three hundred and seventy-nine, volume sixteen, 
entitled "An act to prevent the 8i)rea<l of contagious or infectious pleuro-pneumonia 
among cattle of this State," be and the same is hereby amended as follows, to wit: 
Strike out of section one, line twenty-two and twenty-three of said act, all after the 
word "such "in lino twenty-two, to the word "other "in line twenty -three, and 
insert, after the word " compensation " and before the word "when," in line twenty- 
five of said section, the following, viz: " and to co-operate with the Commissioner 
of Agriculture of the United States, or any other United States officers who are 
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antborized l>y the statutes of the United States to nse the money of the Federal Gov- 
ermneDt as is necessary hx investigating and in such disinfection and quarantine 
measures as may he necessary to prevent the spread of the disease." Insert, after the. 
word '* governor" and before the word '*as," in line thiity-four of said section, the 
words '* or the United States Commissioner of Agriculture." 

And further amend section two by inserting between the words ** affected" and 
"and" in line six of said section, the words, *^ Provided. That such valuation shadl 
not in any case exceed the sum of iifty dollars per head." Insert in line nine of said 
section, between the words 'Hhem" and *'being," the words *'aud approved by the 
governor." Insert in lino four of section four of said act, between the words '* do" 
and *• shall," the words, ^' shall be deemed guilty of a misdemeanor, and upon con- 
viction thereof." Amend section five, line four, of said section, by inserting between 
the words ''aforesaid" and "shall," the words, **8hall be deemed guilty of a misde- 
meanor, and upon conviction thereof." Amend further by striking out of section 
6K of said act all after the word " upon," in line four of said section, to the word 
"upon," inclusive, in line five. And further amend the act by adding thereto the 
following as an additional section : 

*' Sec. 9. That in the execution of the provisions of section 6 it is hereby provided 
that tbere shall not be exx>ended more than the sum of throe hundred dollars in 
any one year." 

Passed at Dover, January 22, 1885. 

A2f ACT to prorent the spread of conta^oas or infectioas plearo-pnemonia among the cattle of this 

State. 

Be it enacted by the senate and hou^e of repreeentaiives of the State of Delaware in 
general assembly wte<. That whenever the governor of this State shall receive reli- 
able information that the disease known as contagious or infectious plenro-pneu- 
monia exists among any cattle in this State, he shall have power, and is hcreh^ 
authorized, to issue his proclamation, stating that the said infectious or contagi- 
ons disease exist-s in this State, and warning all persons to seclude all animals in 
their possession that are affected with such disease, or have been exposed to the 
infection or contagion thereof, and ordering all persons to take such precautions 
against the spreading of such disease as the nature thereof may, in his judgment, 
render necessary or expedient ; to order that any premises, farm or farms, where 
such disease exists or has existed, to bo put in quarantine, so that no domestic ani- 
mal Le removed Irora such places so quarautined, and to prescribe such regulations 
as ho may judge necessary or expedient to i)revent iufectiou or contagion being com- 
municated in any way from the places so quarantined; to call upon all sheriffs and 
deputy sheriffs in this State to carry out and enforce the provisions of such procla- 
mations, orders, and regulations; and it shall be the duty of all the sheriffs and 
deputy sheriffs to obey and observe all orders and instructions which they may 
receive from the governor in the premises; to employ such other persons as he may, 
from time to time, deem necessary to assist him in performing his duties as set forth 
in this act, and to fix their compensation; and to cooperate with the Commissioner 
of Agriculture of the United States, or any other United States officers who are 
authorized by the statutes of the United States to use the money of the Federal 
Government as is necessary in investigating and in such disinfection and quaran- 
tine measures as may be necessary to prevent the spread of the disease; when in 
his judgment it shall bo deemed necessary to order all or any animals coming into 
this State to bo detained at any place or places for the purpose of inspection and 
examination ; to prescribe regulations for the destruction ot animals affected with 
the said infectious or contagious disease, and for the proper disposition of their 
hides and carcasses, and of all objects which might convey infection or contagion; 
(Proi^idedf That no animal shall be destroyed unless first examined by a medical or 
veterinary practitioner in the employ of the governor or the United States Commis- 
sioner of Agriculture, as aforesaid); to prescribe regulations for the disinfection of 
all premises, buildings, and railway cars, and of objects from or by which infection 
or contagion may take place or be conveyed ; to alter and modify, from time to time, 
as he may deem expetfient, the terms of all such proclamations, orders, and regu- 
lations, and to cancel or withdraw the same at any time. 

Sec. 2. That in any case where, in the opinion of the governor, it may be deemed 
necessary to destroy any diseased animal or animals, the said governor shall select 
and appoint three judicious and impartial citizens of this State to view and, after 
such \'iew, to assess any such diseased cattle at what would be their real value in 
money were they not so affected: Provided^ That such valuation shall not in any case 
exceed the sum of fifty dollars per head. And in case said cattle shall bo destroyed, 
as provided in the first section of this act, then upon certificate of such assessment, 
duly signed and attested by said assessors, or a majority of them, and approved by 
the governor, being presented by the owner or owners of such destroyed animals to 
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the State treasurer of this State, the said State treasurer is hereby authorized to pay- 
to such owner or owners a sum of money equal to two-thirds of the amount of the 
aggregate assessment upon said cattle so destroyed. 

Sec. 3. If any person shall sell or dispose of any animal or animals known to be 
affected with plcuro-pneumonia, or known to have been exposed thereto within one 
year prior to such sale or disposal, without dne notice to such purchaser that said 
disease exists in said animals, or that they have been exposed thereto as aforesaid, 
he shall be deemed guilty of a misdemeanor, and shall be punished by fine not 
exceeding five hundred dollars, or may, in the discretion of the court, be imprisoned 
for a term not exceeding one year. 

Sec. 4. If any one knows or has reason to suspect that said disease exists among 
the cattle in his possession or under his care, he shall forthwith give notice thereof 
to the governor, and for failure so to do, shall be deemed guilty of a misdemeanor, 
and upon conviction thereof shall be punished by fine not exceeding five hundred 
dollars or by imprisonment not exceeding one year. 

Sec. 5. Any person disobeying the orders of the governor, sheriff, or deputy sheriff, 
made in conformity to this act, or any person driving or transporting any neat cattle 
contrary to the regulations made and published as aforesaid, shall be deemed guilty 
of a misdemeanor, and upon conviction thereof shall be punished by fine not exceed- 
ing five hundred dollars or by imprisonment not exceeding one year. 

Sec. 6. That all the necessary expenses incurred under the direction or by the 
authority of the governor, in carrying out the provisions of this act, shall he paid 
by the State treasurer, upon warrant duly made and signed by the governor on the 
State treasurer, for all expenses incurred under this act other than the payment for 
cattle destroyed. 

Sec. 7. That animals coming from a neighboring State, that have passed a veteri- 
nary exapiination in said State, or have been quarantined and discharged, the owner 
or driver being provided with a genuine certificate that such animals are not infected 
with plcuro-pneumonia, shall not bo subject to the provisions of this act. 

Sec. 8. That all the provisions of this act applicable to the disease known as plenro- 
pneumonia be also and is hereby extended to and made applicable to all other infec- 
tious or contagious cattle dicoases which are virulent and fatal in their nature. 

Sec. 9. That in the execution of the provisions of section 6 it is hereby provided 
that there shall not be expended more than the sum of three hundred dollars in any 
one year. 

Passed at Dover, March 29, 1881. 

Amended January 22, 1885. 

AN ACT for tlio protection of live stock in the State of Delaware. 

Be it enacted by the senate and house of representatives of the State of Delatcare i% 
general assenibly mety That from and after the passage of tills act it shall not be law- 
ful for any person or persons to bring or have brought into the State of Delaware 
any Texas or Cherokee cattle, except said cattle be slaughtered. 

Sec. 2. Any person or persons violating the provisions of this act shall be Uablo 
to a penalty oi twenty (20) dollars and costs for each and every head of said cattle 
brought into the State. 

Sec. 3. One-half of all penalties incurred under this act shall belong to the 
informer, and be for the use of any one who may sue for the same^ in his own name: 
the other half to be paid to the State treasurer for State purposes, to be recovered 
the same as any other debt before a justice of the peace. The justice of the peace, 
constable, or sheriff shall be entitled to the same fees as the law now sets forth. 

Passed at Dover, March 20, 1877. 

AX ACT to amend chapter 379, volume 15, Laws of Delaware. 

Whereas a company has been formed in the city of Wilmington for the purpose of 
erecting extensive slaughterhouses and purchasing cattle on a largo scale; and 

Whereas it will be a great advantage not only to the farmers, but the citizens 
generally, to have a market and industry of this kind in our State; and. 

Whereas the supply of cattle from this State would be greatly inadequate to meet 
the demands of this new market, in consequence of which it will he necessary for a 
jjortion of the supply to come from other States, and it appearing that the object of 
the original act can be accomplished under the restrictions provided in the pro- 
posed amended bill: 

Be it enacted hy the senate and honse of representatives of th^ State of Delaware in 
general assembly metj That chapter 379, volume 15, Laws of Delaware, entitled "Ab 
act for the protection of live stock in the State of Delaware," be and the same is 
hereby amended by adding thereto the following: 

** Provided, That it shall be lawful for any i)ersou or company to bring or have 
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T>TOUght into this State tlio kinds of cattle prohibited by the first section of the act 
to which this is an amendment, under and subject to the following restriction: 
That all such cattle shall be taken directly from the cars on whieh they are trans- 
ported to tho abattoir, slaughterhouse, or inclosuro connected therewith, and 
sept therein until slaughtered. Any violation of this restriction shall subject tho 
offender or offenders to the same penalty as provided in tho second section of the 
act to which this is an amendment.'' 
Passed at Dover, February 19, 1891. 

IDAHO. 

AS ACT to suppress and prevent the <1issomination of contagioas or infections discAMCs amoni; 
domestic animals anil to protect stock owners. 

Be it enacted by the legislaiire assembly of Idaho Territory, asJoUmcsi The governor 
of tho Territory is hereby authorized to nominate and, ijgr and with the advice and 
consent of the council, appoint three residents of the Temtory, who must be prac- 
tical stockmen, as members of a board of live stock commissioners, to carry into 
effect the provisions of this act relating to the suppression of contagious or infec- 
tious diseases among domestic animals. Before entering upon the discharge of liis 
duties, each member of such board and every other officer provided by this act, 
shall take and subscribe an oath to faithfully perform the duties and obligations 
imposed upon him by the provisions herein contained ; which oath shall be filed in 
the office of the secretaiy of the Territory. 

Sec. 2. The governor is also authorized to nominate and, by and with the consent 
and advice of the council, appoint a suitable person as Territorial stock inspector, 
who must be a graduate in good standing of a reputable veterinarian school, and 
who is by this act placed under the direction of the board of live stock commis- 
sioners. 

Sec. 3. The board* shall select its own chairman and secretary, may make such 
rules and regulations for the transaction of its business, not inconsistent with the 
provisions or this act, as they may deem expedient and necessary. A full record of 
all the proceedings of said commissioners shall be kept by the secretary thereof. 

Sec. 4. It is the duty of the board of county commissioners of each county to 
appoint a suitable resident citizen of the county, who must be a practical stockman, 
as county stock-inspector, whose duty shall be to report in writing to the chairman 
of the board of live-stock commissioners any information concerning the existonce 
of contagious or infectious diseases among live stock in his county and also to per- 
form all duties imposed upon him by the territorial board of live-stock commission- 
ers. Each county inspector shall be allowed the sum of five dollars per day for each 
day's services j>erformed by him under the direction of the board of live-stock com- 
missioners, said compensation to be paid out of the county treasury. 

Sbc. 5. The duties of said board of live-stock commissioners shall be as follows : 
To investigate, or cause to be investigated, any and all cases of contagious or infec- 
tious disease among domestic animals in this Territory, of which the said board may 
have knowledge or which may be brought to their notice by the county stock 
inspector or by any resident in tho locality where such disease exists. Audit shall 
also be the duty of the board, in tho absence of specific information, to direct the 
Territorial stock-inspector to make visits of inspection to any locality where they 
may have reason to suspect that there is contagious or infectious disease*! To inspect 
or cause to be inspected, under the regulations of this act, all domestic animals that 
may arrive at any railroad station in this Territory, when these animals are such as 
to warrant the presumption that they are intended to remain in the Territory, and 
are to be, or, may be, used for breeding purposes therein. And it shall be the duty 
of the owner, or in his absence, of the person in charge of such animals so arriving, 
to notify the chairman of the board of live-stock commissioners of their arrivsQ, 
without delay, and not to allow such animals, or any of them, to leave the place of 
arrival until he receives a certificate from the board signed by the chairman thereof, 
authorizing their removal. Should it appear to the satisfaction of tho board that 
thcso animals so arriving, or anv of them, are infected with contagious disease, the 
said board shall direct the Territorial stock-inspector to insnect said animals, report- 
ing to the board the result of his inspection. And no animal pronounced unsound by 
the board shall bo turned loose, removed, or permitted to escape, but shall be held 
subject to the order of the board. Any person failing to comply with this provi- 
sion shall be deemed guilty of a misdemeanor and upon conviction shall be fined not 
less than fifty nor more than five hundred dollars for each offense. 

Sec. 6. In all cases of contagions or infectious diseases among domestic animals 
in this Territory, the board of live-stock commissioners shall have authority to 
order the quarantine of the infected premises, and, in case such disease becomes 

8152 25 

Digitized by VjOOQIC 



386 REPORT OF THE BUREAU OF ANIMAL INDUSTRY. - 

epitlemic in any locality in this Territory, the board shall immediately notify the 
governor of the Territory, who shall thereupon issue his proclamation, forbidding 
any animal of the kind amon^ which said epidemic exists to be transferred from 
said locality without a certificate from the board, showing such animal to be 
healthy. 

Sec. 7. In any case of epidemic disease where premises have been previously 
quarantined by the board, as before provided, they are further authorized and raa- 

Sowered, when in their judgment necessary, to Older the slaughter of any or of all 
iaeased animals upon said premises and of all animals that have been exposed to 
contagion or infection under the following restrictions: Said order shall be a written 
one and shall be loade in duplicate, and there shall be a distinct order and daplicato 
for each owner of the animals condemned, the original of each order to be iUed by 
the chairman of the board with the governor and the duplicate given to said 
owner; and, further, before slaughtering any animal or animals that has been ex- 
posed only, aud does not show disease, the board or officer authorized by the board 
shall call into consultation two reputable and well-known stock-owners, residentsof 
the Territory, and the offi#er shall nave the written indorsement upon has order of at 
least one of said consulting stock-owners, stating that such action was necessary, 
and the consent of the owner or person in charge, before fiuch animal or animals 
shall be slaughtered. 

Sec. 8. Whenever, as herein provided, the board of live-stock commissioners shall 
order the slaughter of one or more animals, the officer executing the order shall at 
the time of receiving such order notify, in writing, the nearest justice of the peace, 
who shall thereupon summon three disinterested citizens (who shall bo stock-own- 
ers) of the neighborhood to act as appraisers of the value of such animals. Said 
appraisers, before entering upon the discharge of their duties, shall be Bwom to make 
a true aud faithful appraisement without prejudice or favor. They shall, after mak- 
ing their appraisement, return certified copies of their valuation, a sepiuratc one 
being made for each owner, together with an accurate description of each auimal 
slaughtered (giving all brands, earmarks, wattles, age, sex^ an^ class, as to whetto 
American, half-breed, or Texas), to the justice of the peace by whom they were sum- 
moued, who shall, after entering the same upon his record aud making an indorse- 
ment upon each, snowing it to have been properly recorded, return it, together with 
the duplicate order to the board, to the person or persons ^wning the animals 
slaughtered, and it shall be the duty of the Territorial stock-inspector or the county 
stock-inspector, as the board of live-stock commissioners may direct in their order, 
to superintend the slaughter of such animals as may be condemned, aud also tbe 
desti-uction of the carcass, which latter shall bo by burning to ashes^ and shall 
include every part of the animal and hide, aud also excrement as far as possible, fle 
shall cause the said slaughter aud burning to be done as cheaply as possible and 
shxdl certify to the board of county commissioners of the county in which such 
slaughter is done the amount of said expense, which shall be paid out of tlie connty 
treasury, and he shall also report to the board of live-stock commissioners the resnlt 
of his labors. 

Sec. 9. The county stock-inspectors shall report annually to the board of live-stock 
commissioners, at the time that the other county officers report to the Territorial 
officers, a full statement of all matters connected with their work and of all duties 
performed by them during the year. The board of live-stock commissioners shall 
make an annual report, on or before the first day of December, to the governor of 
all matters connected with their work, and the governor shall transmit to tbo bot- 
eral boards of county commissioners such parts of said report as may bo of general 
interest to the breeders of live stock. The governor shall also give information in 
Avriting, as rapidly as he obtains it, to the various boards of county commissionere, 
of each cause of suspicion or first eruption of disease in each locality, its course, and 
the measures adopted to check it. 

Sec. 10. Whenever the governor of the Territory shall have good reason to belieye 
that any disease covered by this act has become epidemic in certain localities in 
another State or Territory or that conditions exist which render domestic animals 
liable to convey disease, he shall thereupon, by proclamation, schedule such locali- 
ties and prohibit the importation from them of any live stock of the kind diseased 
into this Territory, except under such restrictions as he may deem proper. Any cor- 
j>oratiou, or any person or persons, who, after the publication of such proclamation, 
shall knowingly receive in charge any such animal or animals ttom. any one of said 
prohibited districts and transport or convey the same within the limits of this Ter- 
ritory shall be deemed guilty of a misdemeanor and upon conviction fined not less 
than one thousand dollars nor more than ten thousand dollars for each and every 
offense, and shall further become liable for any and all damages and loss that may 
be sustained by an^ i>er8on or persons by reason of the importation or transporta- 
tion of such prohibited animals. 
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Sec. 11. It shall be the duty of any person or persons who shall have or snspect 
that there is upon his or their preroisee any case of contagions or infectious disease 
among domestic animalSj to immediately report tho same to the hoard of lire-stock 
commissioners ; and a failure so to do, or any attempt to conceal tho existence of 
irach disease or to wilfiilly or maliciously obstruct or resist the said board or its 
legally appointed agent in the discharge of his duty as hereinbefore set forth, shall 
be deemed a misdemeanor. Any person or persons "\,*ho shall be convicted of any 
one of the above acts or omissions shall be fined not less than fifty dollars nor more 
than five hundred dollars for each and every such offense, shall forfeit all claims to 
indemnity for loss, and upon conviction a second time shall, in addition to tho above- 
named fine, be imprisoned for a term not less than thirty days nor more than six 
months. 

Sec. 12. Tho following regulations shall be observed in all cases of disease cov- 
ered by this act : First, it shall be unlawful to sell, give away, or in any manner part 
with any animal affected with or suspected of contagious or infectious disease, and, 
in the case of *ny animal that may be known to havo been affects with or exposed 
to any such disease within nix months prior to SMch disposal, duo notice df tbe fact 
shall be given in writing to the party receiving tho animal. Second, it shall be un- 
lawful to kill for butcher purposes any such animal, to sell, give away, or use any 
part of it or its milk, or to remove any part of the skin. A failure to observe these 
proTisions shall be deemed a misdemeanor and on conviction shall be punished by a 
nno not less than one hundred dollars, nor exceeding five hundred dollars. It shall 
bo the duty of the owner or person having in charge any animal affected with or 
suspected of any contagious or infectious disease to immediately confine tho same 
in a safe place, isolated from other animals, and Avith all necessary restrictions to 
prevent aissemination of the disease until action is taken by the board. 

Tho above regulations shall apply as well to animals in transit through the Terri- 
tory, as to those resident therein, and the Territorial stock-inspector or the county 
stock-inspector of each county shall have full authority to examine, whether m car, 
or yards, or stables, all animals passing through tho Territory, or any part of it, and, 
on detection or suspicion of disease, to take possession of, report them to tho board, 
and by their authority to treat and dispose of said animals in the same manner as is 
prescribed for animals resident in the Territory. 

Sec. 13. All clani arising from the slaughter of animals under tho provisions of 
this-act shall, together with the order of the board of live-stock commissioners and 
tho valuation of the appraisers in each case, be submitted to the board of county 
commissioners of tho county in which said animals havo been slaughtered, who, at 
their regular meeting next ensuing shall examine them, audit the same, and, for such 
as they find equitable and entitled to indemnity, shall allow the same to be paid out 
of the county treasury. In auditing any claim under this act, it shall be the duty 
of the board of county commissioners to satisfy themselves that it does not come 
under any class for which indemnity is refused by this act, and they shall require 
the affidaWt of tho claimant to this fact, or, if tho claimant be not cognizant thereof, 
then of some reputable person who is cognizant thereof, and also the certificate of 
the officer under whose direction the animals were slaughtered (whose duty it shall 
be to inform himself fully of tho facts) that in his opinion tho claim is legal and just, 
and the board of commissioners may at their discretion require further proof. The 
indemnity to be granted shall be two- thirds of the ordinary value of the animal as 
determined by the appraisers, without reference to its diminished value because of 
being diseased. It shall bo the duty of the owner to make application to the board 
of county commissioners for payment, presenting the proofs prescribed herein, 
within six months of tho slaughter of the animal for which payment is claimed, fail- 
ing which such claim shall be barred by limitation. These payments shall be paid 
by tho county treasurers on warrants ordered by the board of county commissioners 
and from tho fund provided by this act. The right to indemnity under this act is 
limited to animals destroyed by reason of the existence or suspected existence of 
some epizootic disease, generally fatal and incurable, such as rinderpest, hoof-and- 
.mouth disease, pleuro-pneumonia, anthrax, or Texas fever among bovines, glanders 
among horses, and anthrax among sheep. For the ordinary contagious diseases not 
in thoir nature fatal, such as scab or hoof-rot in sheep and epizootic infiuenzas in 
horses, no indemnity shall be paid. 

The right to indemnity sliall not exist, and payment of such shall not be made in 
tho following cases : First, for animals belonging to the United States. Second, for 
animals that are brought into tho Territory contrary to the provisions of this .act. 
Third, for animals that are found to be diseased, or that are destroyed because they 
havo been exposed to disease before or at the time of their arrival in the Territory. 
Fourth, when any animal was previously affected by any other disease which from 
its nature and development was incurable and necessarily fatal. Fifth, when the 
bwner or person in charge shall have knowingly or negligently omitted to comply 
with the provisions of sections eleven and twelve of this act. Sixth, when tho owner ■ 
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or claimant, at tho tiiofi of coming in posscBsion of the animal, know it to be diseased 
or received the notice specified in the first clause of section twelve of this act. 

Sec. 14. The board, of live-stock commissioners shall hold fonr meetings each 
year on the second Monday in Jannary, April. July, and October, said mcetmgs not 
to be more than three days in duration^ for which each member shall be allowed the 
sum of five dollars per day, to be paid out of the Territorial treasury. Each member 
shall bo allowed a salary of fifty dollars per year. The chairman of said board is 
hereby authorized to call specifd meetings of said board whenever he deems it nec- 
essary, but for which no per diem shall he allowed. The Territorial stock inspector 
shall receive for his services the sum of fifteen hundred dollars per annum. He shall 
hold his office for two years. The appraisers herein provided K>r shall receive three 
dollars per day for eacn daj^ or part of day they may be actually employed as such, 
which claim shall be filed with the board of county commissioners for the county, 
together with a certificate of the justice who summoned them. The justice shall 
receive his ordinary fee for issuing a summons. 

Sec. 15. The board of county commissioners is hereby authorized to levy, at the 
time of making the annual assessment, a special tax not exceeding one mill on the 
dollar, upon the assessed value of all cattle, sheep, horses and mules in the county, 
to bo known as the county stock indemnity fund, whenever the condition of the 
live stock in said county requires tho expenditure of money to prevent the spread of 
disease. Said tax shall be levied and collected by the several counticis and paid to 
the county treasurer, in the manner provided b> law for the levying, collection and 
payment of other county taxes. Said fimd shall constitute tho indemnity fund spec- 
ified by this act to be used in paying for animals destroyed under the provisions 
thereof, and shall be used exclusively for that purpose. Said special tax shall be 
assessed upon all live stock found grazing in said county or counties, and notwith- 
standing the fact that the owner or person in charge may exhibit a tax receipt from 
some other State or Territory. 

Sec. 16. All persons other than butchers, who occasionally slaughter neat cattle 
for beef, shall exhibit the hide or hides of such cattle at the time and place the beef 
or any part thereof is ofiered for sale, and tho county stock inspector is empowered 
to enforce this regulation and may compel all perdons who slaughter neat cattle for 
beef to file with him a statement showing the number of cattle slaughtered, the 
time when and the place where. Any person violating this sestion is guilty of a 
misdemeanor. 

Sec. 17. Every person who cruelly whips, beats, or otherwise unnecessarily ill- 
treats any animals, or who shall bo detected running cattle or other stock withdo^ 
from any watering place, hay bottom, haystack, or any cattle or stock range in this 
Territory, shnllbedeemedguilty of a misdemeanor, and, upon conviction thereof, shall 
be fined not less than fifty dollai's nor more than one hundred dollars for each and every 
ofi'ense. All fines collected in accordance with this section shall be paid half to the 
officer enforcing tho law and half into the county treasury of the county in which 
the offense was committed. The county stock-inspector may be authorized by the 
board of county commissioners to observe all violations of this section and to bring 
to justice all found violating said section, for which services he shaU be paid such 
reasonable compensation as the board of county commissioners may direct* 

Sec. 18. Any sheriff or other person or persons arresting any horse, cattle, ormale 
thief, highway robber, or person obstructing or attempting to obstruct any railroad 
track, or wrecking or attempting to wreck any railroad train in the Territory of 
Idaho, shall receive a reward of two hundred and fifty dollars, to be paid by the 
county where the offense was committed upon conviction and sentence of the offender 
to the Territorial penitentiary for the term of not less than one year. 

Sec. 19. It shall be unlawful for any person in this Territory to sell any head of 
live stock without giving a written bill of sale therefor; and it shall bo unlawful for 
any peraon in this Territory to purchase any head of live stock, without receiving 
a bill of sale therefor; such bill of sale shall contain a full description of all mar^ 
or brands, or either, on such live stock and must be witnessed by Invo reputable citi- 
zens of the Territory, acknowledged before a notary public or other officer author- 
ized to use a seal, and must be recorded in the oflftce of the county recorder in the 
same manner that deeds are recorded. 

Sec. 20. All acts and parts of acts in conflict with this act are hereby repealed. 

Sec. 21. This act shall take effect and be in force firom and after its passage. 

Approved, February 7, 1889. 

ILLINOIS. 

AN ACT to define the dutiet of railroad, steamboat, transportation, and stock-yard companies uwi* 
proclamations cf the governor, scheduling territory on account of splenic or Texas fever UBOBf 
cattle. 

Be it enacted hij the people of the State of Illinois represented in the general aitem^ltfi 
That, during the time specified by any proclamation of the governor of this State 
restraining the importation of cattle from any territory therein sch^uled, on account 
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of splenic or TexuH fevor^ all railroad, steamboat, aud transportation companios in 
this Stato transporting such cattlo into or through this Stat«j or that shall receive 
or ship such cattle that have, prior to such shipment, been shipped or driven out of 
gucb scheduled territory to the point where they are received by such railroad, steam- 
boat, or transportation company, for transportation into or through this State, 
shall, by their waybill or bill of lading stato explicitly the point from whence said 
cattle were originally shipped or derivM. 

Sec. 2. That all railroad, steamboat, and transportation companies that shall so 
receive and ship such cattle, shall, immediately after the said cattle are unloaded, 
and l>efore the said cars are used for any other purpose, cleanse and disinfect snon 
cars or quarters in which the same are shipped, in accordance with the rules and 
regulations that may hereafter be presented by the board of live-stock commis- 
sioners of the State of Illinois, and approved by the governor. 

Src. 3. That all railroad, steamboat, and transportation companies that shall 
hereafter unload any such cattle in any yards along the line of their said roads or 
routes of travel, shall unload such cattle in pens set apart especially for such cattle, 
and shall allow no other cattle to enter into or be placed in such pens. 

Sec. 4. All stock-yard companies in the State of Illinois receiving cattle sjiall set 
apartr certain portions of their yards for the cattle described in the above sections, 
and shall conspicuously mark same, and shall provide separate chutes, alleys, ana 
scales for such cattle ; and where the waybills or bills of lading of the railroads 
delivering the same show that they are the kind of cattle before described they shall 
be placed in that portion of the yards sot apart for such cattle, and in no case shall 
suen cattlo be unloaded by any railroad, steamboat, or transportation company in 
yards or pens other than those set apart for the exclusive receiving and yarding of 
such cattle. 

Sec. 5. Any railroad, steamboat, transportation, or stock-yard company violating 
any of the provisions of this act, or any of the rules of the board of live-stock com- 
missioners referred to herein, or relating to the transportation of cattle from terri- 
tory scheduled by tho governor on account of splenic or Texas fever, shall bo fined 
in any sum not exceeding one thousand dollars for each offense. Such fines shall be 
recovered by action of debt in tho name of tho people of the State of Illinois, and 
shaU be paid into the county treasury of the county in which the suit is brought. 
It snail DO the duty of the Staters attorney of any county in which suit may be 
bronght to begin and prosecute any action for the recovery of the penalty herein 
provided upon request of the board of live-stock commissioners of Illinois ; and it 
shall be the duty of any person ^having knowledge of a violation of any of the pro- 
visions of this act to report the same to said board. 

Whereas an emergency exists, therefore, this act shall take effect and be in force 
fVom and after its passage. 

Approved and in force May 28, 1889. 

MAINE. 
AN ACT to prevent fraud in the sale of lard. 

Section 1. No manufacturer or other person shall sell, deliver, prepare, put up, 
expose, or offer for sale any lard, or anv article intended for use as lard which con- 
tains any ingredient but the pure fat of swine, in any tierce, bucket, pail, or other 
vessel or wrapper, or under any label bearing the words " pure," ** reiined," " fam- 
ily," or either of them alone or in combination with other words unless every vessel, 
wrapper, or label, in or under which such article is sold or exposed, delivered or 
prepared, put up or exposed for sale, bears on the top or outer side thereof, in plain 
letters not less than one-half inch in length and plainly exposed to view, the words 
"compound lard." 

Skc. 2. Any person who violates any provision hereof shall forfeit the sum of fifty 
dollars to the use of any person suing therefor, in an action of debt. 

Approved, March 2, 1889. 

CRUELTY TO ANIMALS. 

• • » # • • # , • 

Sec. 29. Every person who cruelly overdrives, overloads, or overworks, who tor- 
ments, tortures, maims, wounds, or deprives of necessary sustenance, or who cruelly 
beats, mutilates, or kills any horse or other animal, or causes the same to be done, 
or, having the charge or custody thereof, as owner or otherwise, unnecessarily fails 
to provide such animal with proper food, drink, shelter, and protection from the 
weather: every person owning or having the charge or custody of any animal, who 
knowingly and willfully authorizes or permits the same to suffer torture or cruelty; 
and every owner, driver, possessor, or person having the custody of an old, maimed, 
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disabled, or diseased animal, "who cruelly works tlio same when nniit for labor, or 
cruelly abandons such auimal ; and every x>or8on "who carries or causes to be carried, 
in or upon a vehicle or otherwise, any animal in a wantou, cruel, or inhnnian mamier, 
shall, for every such offense, be punished by imprisonment in jail not exceeding one 
year, or by fine not exceeding two hundred dollars, or both. 

• *«»•*» 

Sec. 35. (Amended 1891, chapter 25.) Railroad companies within the State shall 
give cars containing cattle, sheep, swine, or other animals a continuous passage in 

£ reference to other freight ; and cars loaded with such animals at any station shall 
ave precedence over all other freight. A greater number of animals shall not be 
loaded into any car than can stand comfortably therein. Animals of one kind only 
shall be loaded in one apartment. Young animals shall not be loaded in the same 
apartment with those larger and mature, except in case of dams with their own and 
others' sucklings, which shall in all cases be transported in the same apartment and 
separate from other animals. Calves shall have free access to their dams^ and shall 
not be muzzled. During December, January, February, and March, cars used for 
the transportation of animals shall be sufficiently boarded on the sides and ends to 
afford proper protection to such animals in case of storms or severely cold weather. 

Skc. 41. Any officer or agent of any society for the prevention of cruelty to ani- 
mals may lawffllly cause to be destroyed forthwith any animal fonnd abandoned 
and not properly cared for, appearing, in the judgment of two reputable persons 
called by him to Tiew the same in his presence, to be diseased or injured past recov- 
ery for any lawful purpose. 

Sec. 42 (as amendea 1889, chapter 289). Such officer or agent may take posses- 
sion of any old, maimed, disabled, diseased, or iiyured animal not properly cared for, 
and i^ply to any municipal or police court or trial jnstice for process to cause the 
same to bo destroyed. If the owner is known, a copy of such application shall 
be served upon him in hand with an order of court to appear at a time and place 
named to show cause why such animal should not be destroyed and its value fixed. 
If the owner is not known, then the court shall order notices to be posted in two 
public and conspicuous places in the town, stating the case in substance, and giving 
forty -eight hours' notice of the hearing thereon. At snch hearings the court shall 
detenniuc the value of such nnimal, and may issue process directing such oflficer 
to destroy the same. The defendant may appeal as in civil actions. 

Sec. 43. Such officer or agent may lawfully interfere to prevent the perpetration 
of any act of cruelty upon an animal in his presence, and whoever interferes with or 
obstructs such officer or agent in the discharge of his duty is guUty of a misde- 
meanor. 

Sec. 44. Any person may take charge of an animal whose owner has cruelly aban- 
doned it or cruelly fails properly to take care of and provide for it, and may famish 
the same with proper shelter, nourishment, and care, at the owner's expense, and 
have a lien thereon for the same. 

♦•#*## .» # 

Sec. 46. (Amended 1891, chapter 93.) Upon application b tho mayor and alder- 
men of any city, the selectmen of any town, or the president and any three directors 
of any such company, the governor and council shall issue a badge and commission 
to any person designated to arrest any person charged with violating any of the 
preceding seventeen sections, tho same as any sheriff, deputy sheriff, or constable 
can do, and whose jurisdiction shall extend throughout tho State. 

Sec. 47 (as amended 1885, chapter 364). Municipal and police courts and trial 
justices shall, on complaint, cause to bo arrested persons charge<l "with the commis- 
sion, in their counties, of any of the offenses described in the eighteen preceding 
sections: and when such offenses are not of a high and aggravated nature may trj' 
and punish by fine not exceeding twenty dollars, and by imprisonment not exceed- 
ing thirty days; but when, on examination, the offense appears to bo ono not Trithin 
their jurisdiction for trial, they may cause tho person or persons charged with tho 
commission of tho same to recognize with sureties to appear before the supreme 
judicial court or superior court, and in default thereof, except in case of corpora- 
tions, to bo committed to jail. 

MARYLAND. 

AN ACT to prevent the spread of contAgions or infections diseases among the lire stock of tiiiB 

State. 

Section 1. lie it enacted by the general assemhlif of Marylnndj -That a commission is 
hereby established, which shall bo known under the name and stylo of the "State 
live-stock sanitary board," to consist of three commissioners who are practicidly 



Digitized by 



Googk 



LAWS FOB CONTROL OF CONTAGIOUS ANIB1A.L DISEASES. 391 

engaged in tlio breeding of live stock, who shall be appointed by the govomor, by 
and with, the advice and consent of the senate, biennially, at siich time as executive 
apiM)intments are rcouirod by law to bo made, and who snail hold their offices until 
their successors are duly appointed and qusClilied. 

Sec. 2. And be it enacted, That it shall be the duty of said board, as far as possible, 
to protect the health of the domestic animals of the State from all exotic contagions 
or infectious diseases and glanders in horses, and for this purpose it is authorized 
and empowered to establish, maintain, and enforce such quarantine, sanitary, or other 
regulations as it may deem necessary, and shall maintain an office in the city of Bal- 
timore; it shall institute and prosecute diligent inquiries in the several counties, 
and ascertain as far as possible the exact condition of the health of the live stock in 
said counties, and the local boards of health of the several counties shall investi- 
gate all reported cases of contagious or infectious diseases of live stock in their 
lespcctivo counties, and if found to bo contagious or infections shall report the same 
at once to the said live stock sanitary board, and such board shall have the i)ower to 
prevent the introduction into this State of animals from other States which they 
may have reason to believe are affected with a contagions or infections dise^^se, cr 
have been exposed thereto, and to detain the same at any place for inspection or 
quarantine in its discretion. ' 

Sec. 3. And be it enacted. That on presentation to the governor by the said " live 
stock sanitary board " of the facts, showing the existence of any conta^^ious or 
infectious disease among the domestic animals of any other State, Territory^ or 
district, the governor may by proclamation declare such State, Territory, or district, 
or any part thereof, in quarantine, and during the pendency of such quarantine it 
shall not be lawful for any person or persons, company, or corporation to bring into 
the State of Maryland any animal or animals of the kind so infected from the dis- 
trict 80 quarantined. And any person or persons, company or corporation, whether 
owner, agent, or carrier, convicted of a violation of the provisions of this section, 
Bliall be subject to a fine of not less than one hundred dollars nor more than five 
hundred dollars for each offense. 

Sec. 4. And he it enacted, That each member of said board shall be paid the sum 
of five dollars per day and necessary expenses for time actually spent in the dis- 
charge of his duties. And the sum of three thousand dollars per year be, and the 
same is hereby, appropriated, or so much thereof as may be necessary, to meet the 
expenses of said board, including rent, printing, counsel fees, etc. 

Sec. 5. And be it enacted, That the governor sliall also appoint a chief veterinary 
inspector, who shall bo a graduate in good standing of some recognized school of 
veterinary medicine, who shall hold his office and be paid a salary not exceeding one 
thousand dollars and traveling expenses, in the discretion of the governor, whose 
duty it shall be to visit the stables of the city and counties wherever and wlionever 
he has reason to believe contagious or infectious disease may exist, and he may visit 
any such stable at any hour of the day, between sunrise and sunset and shall have 
power, with the consent of said live stock sanitary board, to order all animals 
which have been exposed to such contagion or infection to be isolated in such man- 
ner as the nature thereof may in his judgment render necessary to prevent the 
spreading of such disease; to order that any premises, farmer tarms, stables or 
railway cars, where such disease exists, or has existed, be put in quarantine, so 
that no domestic animals of the same species shall be removed from or brought to 
the premises or place so quarantined until the same shall have been properly disin- 
fected ; to prescribe such regulations as he may judge necessary or expedient to pre- 
vent infection or contagion being communicated in anv way from the place so 
quarantined; to call upon all sheriffs and deputy sheriffs, constables, policemen, 
or other officers of the State, the city of Baltimore, or of any county, for informa- 
tion and assistance to carry out and enforce the provisions of such orders and regu- 
lations: to prescribe regulations for the destruction of animals affected with or 
exposed to an infectious or contagious disease, and for the proi)e'r destruction of 
their hides and carcasses, and all objects which might carry infection or contagion; 
to prescribe regulations for the disinfection of all buildings, premises, and railway 
cars, and of all objects from which or by which infection or contagion might take 
place or be conveyed; to alter and modify from time to lime, as he may deem 
oxi>edient, the terms of all such orders and regulations, and to cancel or withdraw 
the same at any time; and it shall be the duty of all sheriffs and deputy sheriffs, 
constables, policemen, or other officers of the Stat-o, city of Baltimore, or counties 
to obey and observe all orders and instructions which they may receive from said 
veterinary inspector in the enforcement of the provisions of this act within their 
respective jurisdiction. 

Skc. 6. And be it enacted. That any person who shall violate or transgress the terms 
or requirements of any order or regulation issued and prescribed by the said vet- 
erinary inspector, with the consent of the said live stock sanitary board, under the 
authority of this act, or shall refuse to said veterinary inspector or his assistants 
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access to his, her, or their premises, farms, stables, ears, sheds, or pens, or shall 
resist said inspector or his assistants iu applying any of the quarantine orders or 
regulations, or shall conceal the fact that contagious or infectious disease exists on 
his premises, shall be subject to a fine ^f not more than one hundred nor less than 
fifty dollars, which fine may be imposed by any j"ustice of the peace of the city of 
Baltimore or any county where such offense may bo committed. 

Sec. 7. And be it enacted^ That it shall be the duty of all persons practicing vet- 
erinary medicine in this State to report immediately to said board all cases of con- 
tagious or infectious disease among live stock which may come to their knowledge, 
and a failure to so report for forty-eight hours after he or they shall come into such 
knowledge shall be deemed a misdemeanor, and on conviction thereof he or they 
shall bo fined not exceeding fifty dollars for each offense. 

Sec. 8. And te it enoc^^d. That it shall be unlawful for any person to inoculate any 
animal in this State with the virus of any infectious or contagious disease incident to 
animals without the consent of the said live-stock sanitary board, and that any 
person convicted of this offense shall be fined a sum not loss than one nor more than 
five hundred dollars, in the discretion of the court. 

Sec. 9. And he it enactcdy That for the performance of the duties imposed on them 
by this act, all constables, sheriffs, or deputy sheriffs, or other State officers, shall 
be paid as for the performance of similar duties under existing laws. 

Sec. 10. And he it enaciedf That it shall be the duty of all State's attorneys to pros- 
ecute all persons accused of violating the provisions of this act, and to defend mall 
cases of appeals from appraisements. 

Sec. 11. And he it enactcdy That all rules and regulations formulated and issued by 
said board in pursuance of the powers hereby conferred on it, shall have the force 
and effect of laws, and all violations of such rules and regulations shall be punished 
as misdemeanors are punished at common law, and ail appraisements of animals to be 
slaughtered, or of buildings to be destroyed, shall be approved by said board before 
such animals are slaughtered, or such buildings are destroyed ; and said board shall 
have the discretion to have such animals slaughtered or quarantined. 

Sec. 12. And he it enacted, That any person who shall sell or otherwise dispose of 
an animal which he knows, or has good reason to believe, is affected with aily conta- 
gious or infectious disease, or has been exposed thereto within ninety days, or shall 
permit the same to pass over or upon any public highway, street, lane, or alley, or 
to graze any unfenced lot or piece of ground without the consent of the said board, 
shall, on conviction thereof, be fined not less than fifty dollars nor more than one 
hundred dollars for each animal so driven or exposed; such fine may be imiKwed by 
any justice of the peace of the city of Baltimore or county where the offense shall 
be committed. 

Sec. 13. And he it enacted^ That it shall bo unlawful for any pet son or persons to 
wilfully expose any animal to others affected with a contagious or infectious disease, 
or to put or suffer to be put any healthv or unexposed animal of the same species 
into any stable, or on any premises which have been declared to be infected, until the 
same shall have been declared to be free from such infec^on by the said veterinary 
inspector, with the consent of said board. Any person or persons convicted of vio- 
lating any of the provisions of this section shall be subject to a fine of not less than 
one nor moro than five hundred dollars for each offense; and the animal or animals 
so introduced into such infected stables or premises shall be slaughtered by said 
veterinary inspector without appraisement or compensation from the State. 

Sec. 14. Ana be it enactcdy That in the event of any building or buildings, sheds, 
stables, stable furniture, hay, straw, or fodder, being reported to thQ said board by 
said inspector as being incapable of proper disinfection, the said board may, in its 
discretion, have such buildings and articles ro infected appraised as hereinafter pro- 
vided for the appraisement of animals, and destroyed. 

Sec. 15. Andheii enactcdy That in the event of its being deemed necessary for the said 
veterinary inspector and said board to prevent the spread of contagions or infectious 
disease, or to cause anv animal or animals so diseased or exposed to such disease to 
be slaughtered, the value of such animal or animals shall be appraised in their then 
condition by two sworn appraisers, to be sworn before any officer anthorized to 
administer oaths and affirmations, one of which appraisers to be appointed by the 
owner or custodian of such animals, the other by the said A'cterinary inspector, or 
in case the said owner or custodian of such animals shall neglect or refuse to name 
such appraisers, then by two appraisers to be appointed by said inspector, who, in 
case of disagreement, shall call in a third, which said appraisement, when approved 
by said board, shall be filed with the comptroller, and the comptroller shall forth- 
with issne his warrant to the treasurer for the amount of said appraisement in favor 
of the said owner or owners, and if the owner or owners of such animals or build- 
ings or other ])roperty shall not be satisfied with the amount of said appraisement, 
he or they may, within sixty days, appeal to the circuit court of the county, or to 
the Baltimore City c«urt, if such animals or buiklings are within the city of Balti- 
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more, by filing in said court a copy of such appraisemeut with a notition for writ 
of snbpoeua against tho said veterinary inspector, which appeals sliall be acted on 
by said court in the same manner as appeals from justices of tho peace. 

Sec. 16. And he it enacted, That the said board is hereby authorized and empow- 
ered to agree with the Bureau of Animal Industry of the Department of Agriouitnre 
of the United States, or other properly constituted authority of the United States, 
for cooperatioiLin the work of eradicating any contagious or infectious disease amon^ 
live stock, in the State of Maryland, but such agreement shall provide that such 
work shall be under the controrof tho State authorities. 

Sec. 17. And he itenactedy That in event of an epidemic of contagious or infec- 
tious disease among the live stock of this State, it shall be the duty of the said 
board to appoint such assistants to said inspector as may be necessary to promptly 
suppress tne same and to fix their pay. 

Sec. 18. And he it enacted, That all diseased animals, that under the provisions of 
this act shall bo slaughtered at any slaughter house where meat is i)repared for 
market, shall be slaughtered under the supervision of the chief veterinary inspector, 
or his assistants, and it shall be the duty of said inspector to see that the carcasses 
ami offal of such diseased animals, whether such disease is contagions or otherwise, 
are destroyed and not sold for food, and any inspector who shall corruptly pass as 
healthy a diseased animal shall on conviction thereof be fined not exceeding five 
hundred dollars and forfeit his commission. 

Sec. 19. And he it enacted, That all acts or parts of acts inconsistent with this act 
be, and they are hereby, repealed, providing nothing herein shall affect the commis- 
sions or terms of office of tho chief veterinary inspector and members of said sani- 
tary board appointed and confirmed at this session of the general assembly, nor 
shall any prosecution now pending for violation of the acts of eighteen hundred and 
eightv-four, chapter one hundred and fifty-seven, and eighteen hundred and eighty- 
six, cliapter eighty, abate, but the same shall be prosecuted to final Judgment under 
the provisions of said acts as if this act had not been passed. 

Sec. 20. And he it enacted. That this act shall take cftect from the date of its pas- 
sage. 

Approved, this 5th day of April, 1888. • 

MICHIGAN. 

▲N ACT to provide for the appointment of a live-stock sxinitary commiMion and a State veterinarian, 
and to prescribe their powers and duties, and to prevent and snppress contagious and infections 
diseases among the live stock of the State, approved June 10, 188o. 

[Act Xo. 182, laws of 1885, as amended by act No. 47, approve<l March 26, 1887; act No. 105, approved 
May 13, 1887, and act No. 125, approved May 31, 1889.] 

The people of the State of Michigan enact, That a commission is hereby established 
which shall be known under the name and style of **The State Live-Stock Sanitary 
Commission.'' The commission shall consist of three commissioners who arepracticid 
agriculturists and engaged in the live-stock industries of the State, who shall be 
appointed by the governor with the advice and consent of the senate. One shall 
be appointed for the term of six years, one for the term of four years, and one for the 
term of two years, whose term of office shall commence on the second Tuesday of 
July of. the year in which they are appointed, and shall continue until their suc- 
cessors are appointed and qualified. And at each succeeding biennial session of the 
legislature there shall be appointed in like manner one commissioner who shall hold 
his office six years, or until nis successor is appointed and qualified. The governor 
shall also appoint^ with the advice and consent of the senate, a competent and 
skilled veterinary surgeon for the State, who, at the time of such appointment shall 
be a graduate in good standing of a recognized college of veterinary surgery, and 
who shall hold his office two years Arom the second Tuesday of July of the year he 
is appointed and until his successor is appointed and qualified. The governor shall 
also appoint every two years thereafter a competent and skilled veterinarian having 
the qualifications above mentioned, whose term of office shall be for two years, or 
until his successor is appointed and qualified. 

Sec. 2. Said commissioners and veterinary surgeon befoie they enter upon the 
duties of their office shall each take and subscribe the constitutional oath of office 
and file the same with the secretary of state. 

Sec. 3. Each commissioner shall receive the sum of three dollars per day and 
necessary expenses for the time actually spent in the discharge of his duties; and 
the veterinary surgeon shall receive the sum of five dollars per day and necessary 
expenses for time when employed. 

Sec. 4. It shall be the duty of the commission to protect the health of the domestic 
animals of the State from all contagious or infectious diseases of a malignant char- 
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ftcter, and for this purpose it is hereby authorized and empowered to estahliah, 
maintaiu, and enforce Buch quarantine, sanitary, and other regulations as it may 
deem necessary. 

Sec. 5*. It shall bo the duty of any person who discovers, suapects, or has reason 
to believe that any domestic animal belonging to him or in his charge, or that may 
como under his observation, belonging to other parties, is affected with any disease, 
whether it be a contagious or fnfectious disease, to immediately rojwrt such fact) 
belief, or suspicion to the live stock sanitary commission, or a member thereof, or to 
the local board of health or some member thereof. 

Skc. 6.t It is hereby made the duty of all local boards of health to whom cases of 
contagious or infectious diseases are reported, to immediately investigate the same, 
either in person by some member or members of the board, or by the employment 
of a competent and skilled veterinarian ; and should such investigation show a rea- 
sonable jirobability that 'a domestic auimal is affected with a contagious or infec- 
tious disease of a malignant character, the local board of health shsQl immediately 
establish such temporary quarantine as may bo necessary to prevent the spread of 
the disease and report all action taken to the commission or to some member thereof; 
and the acts of local boards of health establishing temporary quarantine shall liavo 
the same force and effect as though established by the commission itself, until snch 
time as the commission may take charge of the case or cases, and relieve the local 
board of health. All expenses incnrred by local boards of health in carr^'ing oot 
the provisions of this act shall bo paid in like manner as are other expenses incurred 
by said boards in the discharge of other official duties. 

Sec. 7. The conomission or any member thereof to whom the existence of any in- 
fectious or contagions disease of domestic animals is reported shall forthwith pro- 
ceed to the place where such domestic animal or animals are and -examine the same, 
and if in his or their opinion any infectious or contagious disease does exist, he or 
they shall prescribe such temporary quarantine and regulations as will prevent the 
spread of the contagion or infection, and notify the State veterinarian, who shall 
forthwith proceed to the place where said contagious or infectious disease is said to 
exist and examine said animal or animals and report his or their finding to the said 
c<J»nrais6ion, who then shall prescribe such rules and regulations as in their judgment 
the exigencies of the case may require for the offeitual suppression and eradication 
of the disease^; and for that purpose the said commission may list and describe the 
domestic animals affected with such disease and those which have been exposed 
thereto and included within the infected district or premises^ so defined and quaran- 
tined with such reasonable certainty ?is would lead to their identification, and no 
domestic animal liable to become infected with the disease or capable of coiumnoi- 
cating the same shall bo permitted to enter or leave the district, promises, or grounds 
so nnarautined, except by the authority of the commission. The said commission 
shall also, from time to time, give and enforce such directions, and prescribe such mloa 
and regulations as to separating, mode of handling, treating, feeding, and caring for 
such diseased and exposed animals as it shall deem necessary to prevent the two 
classes of animals from coming in contact with each other,. and perfectly isolate 
them from all other domestic animals which have not been exposed thereto and 
which are susceptible of becoming infected with the disease, and the said commis- 
sion and veterinarian are hereby authorized and empowered to enter upon any 
grounds or premises to carry out the provisions of this act. When in the opinion of 
the commission it shall bo necessary to prevent the further spread of any conta- 
gious or infectious disease among tne live stock of the State, to destroy animals 
affected with or which have been exposed to any such disease, it shall determine 
what animals shall be killed, and appraise the same, as hereinafter*provi(Ied, and 
cause the same to be killed and the carcasses disposed of as in their Judgment will 
best protect the health of domestic animals of the locality. 

Sec. 8. When the commission shall have determined the quarantine and other 
regulations necessary to prevent the spread among domestic animal's of any malig- 
nant, contagious, or infectious disease found to exist among the live stock of the 
State, and given their order as hereinbefore provided, proscribing quarantine and 
other regulations, it shall notify the governor thereof, wno shall issue his proclama- 
tion, ]>roclaiming the boundary of such quarantine and the orders, rules, and regula- - 
tions prescribed by the commission, which proclamation may be published by writ- 
ten or printed handbills posted within the boundaries or on the lines of the district, 
premises, places, or grounds quarantined: Provided, That if the commission decide 
that it is not necessary, by reason of the limited extent of the district in whichsnch 
disease exists, that a proclamation should be issued, then none shall be issued, but 
such commission sh.all give such notit^c as may to it seem best to make the quaran- 
tine established by it effective. 

* Asamondol by act No. 105. Public Acti, 1><S7, ami aH No. 125, Pablift Acts, 188». 
t The original Bection 6 was repealed b v act No. 105, Public Acto, 1887. A now aecUoo, to stand u 
section C, was enacted by act No. 125, Public Acta, 1889. 
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Sec. 9. Wliencver tho comniission shall direct tlio killing of any domestic animal 
or auimuls, it shall be the duty of the conimissioucrs to a]^>praise the animal or ani- 
mals condemned, and in fixing the value thereof tho commissioners shall be governed 
by the value of said animal or animals at the date of appraisement. 

Sec. 10. Whenever any live stock shall bo appraised and killed by order of the 
commission, it shall issne to the owner of the stock so killed a certificate showing 
the number and kind of animals killeil, and the amount, in their judgment, to which 
the owner is entitled, and report the same to the governor of the State, which certif- 
icate, if approved by the governor, shall be presented to the auditor-general, who 
shall di-aw nis warrant on the Stat« treasurer for the amount therein stated, payable 
out of any money in the treasury not otherwise appropriated. 

Sec. 11. When any animal or animals are killed ujider tho provisions of this act 
by oi*dor of the commission, the owner thereof shall be paid therefor the appraised 
' Talue as fixed by the appraisement hcrcinbetore provided for : Providedf The right 
of indemnity on account of animals killed by order of the commission under the provi-^ 
sions of this act shall not extend to tho owners of animals which have been brought 
into the State in a diseased condition, or from a State, country, Territory, or district 
in which the disease with which the animal is affected, or to which it has been exposed, 
exhsts. Nor shall any animal be paid for by the State which may be brought into 
the State in violation of any law or quarantine regulation thereof, or the owner of 
which shall have violated any of the provisions of this act, or disregarded any rule, 
regulation, or order of the live-stock sanitary commission, or any member thereof. 
Nor shall any animal be paid for by the State which came into the possession of the 
claimant with the claimant's knowledge that such animal was diseased, or was sus- 
pected of being diseased, or of having been exposed to any contagious or infectious 
disease. 

Sec. 12.* Any person who shall have in his possession any domestic animal affected 
with any contagious or infectious disease, knowing such aAimal to be so affected, 
or, after having received notice that such animal is so affected, who shall permit 
such animal to run at large, or who shall keep such animal where other domestiq 
animals not affected by or previouslv exposed to su-ch disease may be exposed to its 
contagion or infection, or who shall sell, ship, drive, trade, or give away such dis- 
eased animal or animals which have been exposed to such contagion or infection, or 
"Who shall move or drive any domestic animal in violation of any direction, rule or 
regulation, or order establishing and regulating quarantine, shall bo deemed guilty 
of a misdemeanor, and upon conviction thereot* shall be fined in any sum not less 
than ten dollars, nor more than one hundred dollars, or be imprisoned in the county 
jail not less than ten nor more than ninety days, or both such nne and imprisonment, 
in the discretion of the court, for each of such diseased or exposed domestic animals 
which he shall permit to run at large, or keep, sell, ship, drive, trade, or give away 
in violation of tlie provisions of this act. 

Skc. 13.* Any person who shall knowingly bring into this State any domestic ani- 
mal which is affected with any contagious or infectious disease, or any animal which 
has been exposed to any contagious or infectious disease, shall be deemed guilty of 
a misdemeanor, and, on conviction thereof, shall be fined in any snm not less than 
one hundred dollars, nor more than five thousand dollars^ or be imprisoned in tho 
State prison not to exceed one year, or both such fine and imprisonment, in the dis- 
cretion of the court. 

Sec. 14.* Any person who owns or is in possession of live stock which is affected, 
or which is suspected or reported to be affected, with any infectious or contagious 
disease, who shall wilfully prevent or refuse to allow the State veterinarian or com- 
missioner or other authorized officer or officers to examine such stock, or shall hinder 
or obstruct the State veterinarian or other authorized officer or officers in any exami- 
nation of, or in any attempt to examine such stock, shall be deemed guUty of a mis- 
demeanor, and, upon conviction thereof, shall be fined in any sum not less than ten 
dollars nor more than one hundred dollars, or be imprisoned in the county jail not less 
than ten nor more than ninety days, or both such fine and imprisonment, in the dis- 
cretion of the court. 

Sec. 15.* Any person who shall wilfully violate, disregard, or evade, or attempt to 
violate, disregard, or evade any of the provisions of this act, or who shall wUiully 
"violate, disregard, or evade any of the rules, regulations, orders, or directions of the 
live-stock sanitary commission establishing and governing quarantine, shall be 
deemed guilty of a misdemeanor, and, upon conviction thereof, shall be fined in any 
snm not less than ten dollars nor more than one hundred dollars, or be imprisoned 
in the county jail not less than ten nor more than ninety days, orooth such fine and 
imprisonment, in the discretion of the court. 

Sec. 16. llie commission provided for in this act shall have power to employ at 
the expense of tho State such persons and purchase Such supplies and material as 
may be necessary to carry into full effect all ordci-s by it given. 

* As amended by aot No. 125, Pablic Acts, 1889. 
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Sec. 17. The commissioners shall have power to call upon any sheriff, underehex- 
iff, deputy sheriff or constable to execute their orders, and such ofiScers shall obey 
the orders of said, commissioners, and the officers performing such duties shall re- 
ceive compensation therefor as is prescribed by law for like services, and shall be 
paid therefor in like manner. And any officer may arrest and take before any jus- 
tice of the peace of the countjr any person found violating any of the provisions of 
this act, and such officer shall immediately notify the prosecuting attorney of such 
arrest, and he shall prosecute the person so offending according to law. 

Sec. 18. Whenever the governor of the State shall have 'good reason to believe 
that any dangerous, contagious, or infectious disease has become epizootic in certain 
localities in other States^ Territories, or countries, or that there are conditions which 
render such domestic animals from such infected districts liable to convey such dis- 
ease, he shall by proclamation prohibit the importation of any live stock of the kind 
diseased into the State, unless accompanied by a certificate of health given by a 
duly authorized veterinary surgeon; and all such animals arriving in this State shall 
bo examined immediately by the commission or some member thereof, and if he or 
they deem necessary he or they shall have said animals inspected by the State vet- 
erinary surgeon, and if in his opinion there is any danger from contagion or infec- 
tiob, they shall be placed in close quarantine until such danger of infection or con- 
tagion is passed, when they shall be released by order of said commission or some 
member thereof. 

Sec. 19. For the purpose of this act each member of the Live-Stock Sanitary Com- 
mission is hereby authorized and empowered to administer oaths and affirmations. 

Sec. 20. This commission is hereby authorized and required to cooperate with any 
board or commission acting under any present or future act of Congress for the enp- 
pression and prevention of contagious or infectious diseases among domestic animals, 
and the same right of eutrv, inspection, and condemnation of diseased animals upon 
private premises is granted to the United States board or commission as is granted 
to the commission created under this act. 

Sec. 21. The commission shall make biennially a detailed report of its doings to 
the governor, which report shall be transmitted to the legislature at its regolai 
biennial session. 

Sec. 22.* This act shall be constinied so as to include sheep and horses. 

Ordered to take immediate effect. 

Approved, June 10, 1885. 

Sec. 23. t Any railroad company, navigation company, or other corporation, or 
common ciirrier, who shall knowingly or willfully violate, disregard, or evade any 
of the provisions of this act, or who shall willftilly violate, disregard or evade any 
of the rules, regulations, orders, or directions of the Live-Stock Sanitary Com- 
mission establishing or governing quarantine, or who shall evade, or attempt to 
evade any quarantine proclamation of the governor of this State declaring quaran- 
tine limits, shall forfeit and pay to the ^ople of the State of Michigan not less 
than five hundred dollars, nor more than hve thousand dollars, for each and every 
offense, and shall be liable for all damages caused to any neat cattle by its or his 
failure to comply with the requirements of this act. 

This act is ordered to take immediate effect. 

Approved, May 13, 1887. 

AN ACT to rcj^late aiid provide for the carrying, yarding, and feeding of 60-called Texas caUle while 
in transit into or across this State between the nrst day of April and the first day of November of 
each year. 

[Act No. 108, Laws of 1885.] 

The people of ike State of Michifjan enacts That it shall not be lawful to transport 
any neat cattle into or across this State, yard or feed the same, that have been 
reared or kept south of the thirty-sixth parallel of north latitude, and that have nol 
subsequently been kept continuously at least one winter north of said parallel, and 
which may be brought within the limits of this State between the first day of April 
and the first day of Novc tiber following, except in the manner hereafter provided. 

Sec. 2. It shall be tho duty of all railroad companies doing business in this State 
to receive and transport while in this State the class of cattle mentioned in section 
one only in cars that (xia branded or lettered legibly and distinctly and in plain 
view the words "For tlie transportation of Texas cattle only;" and they shall not 
permit or allow any other class of cattle to enter those cars between the first day of 
April and the first day of November following : Providedy That cattle coming fi^ 
other States for transportation through this State, when it is impossible to ascertain 
where they came from, may be shipped in such cars, but shall be treated in all 
respects as coming from the country south of the thirty-sixth parallel of north lati- 
tude. 

* As amended by art No. 47, Public Acts of 1887. 

t. Section 23 wan added by act No. 105, Public Act« of 1^7. 
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Sec. 3. It shall be tlio duty of any railroa«l company, stock-yard comiJany, or pri- 
vate intUvi^lunl owning and operating any stock yard in this State, to receive and 
feed the class of cattle mentioned in section one only in yards separate and apart from 
yards used for the feeding or yarding or other cattle; and these yards shall be in the 
immediate vicinity and contiguous to a railroad side track, so that these cattle may 
not pass over any open common that might be crossed by other cattle; and said 
yards shall have a sign post at each entrance thereto, on which shall be plainly let- 
tered *'For the yarding of Texas cattle only," and no other cattle shall bo admitted 
to these yards between the first day of April and the first day of November of each 
year. 

Skc. 4. Any railroad, stock-yard company, or private individual owning any stock 
yard la this State, who shall violate any of the provisions of sections one and two 
of this act, shall rorfcit and pay to the people of the State of Michigan not less than 
fifty dollars nor more than five hundrect dollars for tach and every such offense, and 
shall be liable for any and all damages caused to any neat cattle by their failure to 
comply with the requirements of this act. 

Sec. 5.* Any jierson or persons who shall knoAvingly or willfully place or attempt 
to place any neat cattle, other than those mentioned in section one, in anv car. or 
yard provided for in section two or three of this act, and branded and lettered as 
therein provided for between the first day of April and the first day of November 
following, shall be deemed guilty of a misdemeanor and on conviction thereof shall 
bo fined not less than ten dollars nor more than one hundred dollars, or bo impris- 
oned not less than ten days nor more than sixty days, or both such fine and imprison- 
ment in the discretion of the court. 

Approved, June 16, 1885. 

MASSACHUSETTS. 

AN ACT to preveut the Kpreadof tul)erculo.>*l8. 

Be it enacted by the senate and house of representatives in general court assemhled, 
and by the authonty of the same, as foUmvs : Section one of chapter fifty-eight of the 
Public Statutes is hereby amended by striking out the words "may annually," in 
the second lino of said section, and inserting in place thereof the words "shall 
annually in the mouth of April" also by inserting after the word " slaughter," in 
the third line of said section, the words "or kept for the production of milk," so as 
to read as follows : 

"Section 1. The mayor and aldeiineii of cities and the selectmen of towns shall, 
annually, in the month of April, appoint one or more persons to be inspectors of 
provisions and of animals intended for slaughter or kept for the production of milk, 
buch inspectors shall be sworn faithfully to discharge the duties of their office, and 
shall receive such compensation as the city council or the selectmen shall deter- 
mine." 

- Sec. 2. Said inspectors, in addition to the powers conferred upon them by section 
two of chapter fifty-eight of the Public Statutes, may inspect all animals kept for 
the production of milk, and shall report to the board of cattle commissioners all 
suspected cases of tuberculosis which come to their notice among animals intended 
for slaughter or kept for the production of milk. 

Sec. 3. Section thirteen of chapter two hundred and fifty-two of the acts of the 
year eighteen hundred and eighty-seven is hereby amended by inserting after .the 
word " of," in the ninth line of said section, the word "tuberculosis," and by adding, 
at the end of said section, the words "and may also pay a reasonable sum for the 
animal destroyed, should a post-mortem examination prove that said animal was 
free from the disease for which it was condemned," so as to read as follows: 

" Section. 13. When the commissioners, by an examination of a case of contagions 
disease among domestic animals, become satisfied that it has been contracted by 
intention or negligence on the part of the owner, or of a jierson in his employ, or by 
Ills consent, or by the use of food material liable to contain the germs of contagion, 
they shall cause such animals to be securely isolated at the expense of the owner, 
or they shall cause them to be killed without appraisal or payment; and in all cases 
of tuberculosis, farcy, or glanders, the commissioner having condemned the animal 
infected therewith, shall cause such animal to be killed without an appraisal, but 
may pay the owner or any other person an equitable sum for the killing and burial 
thereof, and may also pay a reasonable sum for the animal destroyed, should a post- 
mortem examination prove that said animal was free from the disease for which it 
was condemned." 

Skc. 4. Section Bcveii of chapter fifty-eight of the Public Statutes is hereby re- 
pealed. 

Sec. 5. This act shall take effect upon its i)assage. 

Approved, April 22, 1892. 

^ As anieii(le<l by act No. 57, Laws of 1 887. 
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AN ACT relative to llio prevention of the eprcad of tuberculo.sb. 

Se it ciKicted hff the Senate and House of Jleprcsen tat Ires in general court assemhied, 
and hy the auihoriiy of the same, an failoxcs: Section one of chapter fifty-ei^ht of the 
Public Statutes as amended by section one of chapter one bnndred and ninety-five 
of tlio acts of the year eighteen hundred and nmcty-two is hereby amended by 
inserting after the word '* shall," in the second lino of said section as amended, the 
words ^'in the month of July, in the year eighteen hundred and ninety- two, and 
thereaf t-er/' so as to read as foll6ws : 

Section 1. The mayor and aldermen of cities and the selectmen of towns fliall in 
tlie month of July, in the year eighteen hundred and ninety-two, and thereafter 
annually in the month of April, appoint one or morepersonsto bo inspectorsof pro- 
visions and of animals intended for slaughter or kept for the production of millc. 
Such inspectors shall be sworn faithfully to discharge the duties of their oflBco and 
shall receive such compensation as the city council or the selectmen shall deter- 
mine." 

Sec. 2. This act shall take effect upon its passage. 

Approved, Juno 16, 1892. "^ 

MONTANA. 

AN ACT to provide for tlio appointment of deputy veterinarv Hnrj^oons, and to suppress and prertat 
tbo dissemination of scab and contai^ous diseases among slic^. 

Be it enacted hy the legislative assembly of the Teiiitory of Montana, That the Ter- 
ritorial veterinary surgeon, upon tho request of the president or secretary of any 
organized wool-growers' association in any county in^lontana, or of any three sheep 
o'^ners in any county therein, shall appoint a capable and discreet person as deputy 
inspector in such county, who shall hold his ofiico during the pleasure of such vet- 
erinary surgeon, and shall perform such duties as arc hereinafter prescribetl. 

Sec. 2. Such deputy shall bo a resident of tho county for which he shall he ap- 
pointed, lie shall, before entering upon the duties of his office, take the oath pre- 
scribed by section one thousand and sixty-seven, fifth division, general laws of Mon- 
tana. 

Sec. 3. It shall bo tho duty of each deputy inspector so appointed to iusnect all 
sheep within his county of which ho may receive notice as provided in section four 
of this act, and in case tho same be not diseased, he shall make and issue a certiii- 
cate stating such fact. But if the sheep are diseased, or have been herded upon the 
range or in corrals which have within tho past ninety days been used or occupied by 
any diseased or infected sheep, the regulation for their quai*autinc, holding, and keep- 
ing shall at once be made by such deputy. Each deputy inspector so appointed 
shall personally supervise tho dipping of every band of scabby sheep within bis 
county, and have the appointing of tho date for each and every dipping; he shall 
have tho right to dotermino and superintend the proportion and mixture of mate- 
rials, and shall cause sheep quarantined to bo distinctly marked. 

Sec. 4. Upon receipt of reliable information, in writing, that any sheep in hiscounty 
are infected with scab, or any infectious disease, or have recently been herded 
ux>on the range of, or occupied corrals which have within the past ninety days 
been used or occupied by any infected or diseased sheep, such deputy inspector shall 
immediately cause the diseased sheep, and all sheep running in tho same fiock with 
them, to be examined, and if found so diseased, to be quarantined, and held within 
a certain limit or place, to bo defined by him, and such sheep shall be held in quar- 
antine until the owner or person in charge shall have eradicated such scab or infec- 
tious disease cfiectually. The expense of feeding, holding, dipping, marking, and 
taking care of all sheep quarantined under the provisions of tms act shall bo paid 
by the owner, agent, or person in charj^o of such sheep. 

Sec. 5. Whenever the governor shall, by proclamation, quarantine for inspection, 
as provided may be done in the next section, any sheep brought into Montana, it 
shall then be tho duty of tho de]»uty inspector of the county in which such sheep 
may come to immediately inspect the same, and if ho finds that they are infected with 
scab, or any other infectious disease, ho shall cause the same to be held Avithin a cer- 
tain limit or place in said county, to be defined by him, until such disease shall be 
eradicated, as provided in section four of this act. 

Sec. 6. Whenever tho governor of the Territory shall have good reason to believe 
that any disease covered by this act has become epidemic in certain localities in any 
other State or Territory, or that contlitious exist that render sheep liable to convey 
disease ho shall thcrenpon, by proclamation, schedule such localities and prohibit 
the importation from them of any shee]) into this Territory except under such restric- 
tions ;is he, after consultation with the veterinary surgeon, may deem proper. Any 
corporation, person or persons who, after publication of such proclamation, shall 
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knowingly receive in charge any sucli Bheep from any of the said prohiliitod dis- 
tricts and transport or convoy the same withinthe limits of anj- of the said counties 
of this Territory, shall ho deemed guilty of a misdemeanor, a ad upon conviction he 
fined not less than live hundred dollars nor more than one thousand dollars for each 
and every offense; and shall further he liahle for apy and all damages and loss that 
may be sustained by any person or jjersons by reason of tho importation or trans- 
portation of such prohibited sheep. 

Sec. 7. Upon issuing such proclamation mentioned in section six of this act it is 
beroby made tho duty of tho owners or persons in charge of any sheep being shipped 
into Montana against which quarantine has been declared to notify the deputy in- 
spector of tho county in which such sheep shall first come, without delay, of such 
arrival, and surh owner or person in charge shall not allow any sheep so quarantined 
to pa.<s over or upon any public highway or n]>on the ranges occupied by any other 
sheep, or within live miles of any corral in which sheep are i-eguhirly corralled, until 
such sheep shall have first been insiKJCted, and any person failing to comply with 
the provisions of this section shall be deemed guilty of a misdemeanor and upon con- 
viction thereof shall be fined in a sum not less than two hundred and fifty dollars nor 
more than one thousand dollars, and shall be liable in damages for any loss sustained 
by any person by reason of the failure to comply with the provisions of this section. 

Skc. 8. In no case shall any scabby sheep be allowed to be removed from any one 
point to another within any of said counties or from one county to another, or any 
sheep that have been within one year scabby, without a written certificate from tho 
6ai«l Kheep-in8]>ector, provide*! such sheep may be transferred and removed with the 
written consent of all sheep-owners or managers along the route and in tho vicinity 
of th'^i)rc>posed location, except those mentioned in the preceding section. Any 
person violating tho provisions of this section shall be deemed guilty of a misde- 
meanor, and upon conviction shall be fined not less than two hundred and fifty dol- 
lars nor more than one thousand dollars for each and every offense. 

Skc. 9. Upon the arrival of any flock of sheep in this Territory, or into any county 
of this Territory from any other country, State, or Territory, the owner or agent in 
charge shall immediately report them to tho deputy inspector of the county in which 
snch sheep shall first come for inspection, and such deputy shall inunediatoly inspect 
tho same. And in case of failure from any cause of the owner or agent to report for 
inspection, such person so offending bhall, upon conviction thereof, bo fined in any 
sura not less than two hundred and fifty dollars nor more than one thousand dollars. 
Tlio expense of surh inspection shall bo homo by the owner of the sheep, and shall 
bo a lien against any and all such sheep. 

Sec. 10. The deputy inspector in each county shall receive for his services whilst nec- 
essarily employed in insx>ectiun eight dollars per diem, which shall include all travel- 
ing expenses of whatever kind or nature incurred in going to or from the places where 
snch inspection is had : Proridedj hoirevci', That wlien any deputy veterinary surgeon 
appointed under the provisions of section sixty-two, fifth division, general laws of 
Montana, it shall be his duty, when notified and called upon, to perform such duties 
as are herein imposed upon deputy inspectors, and for services rendered under the 
provisions of tho last preceding section he shall in all cases without fail collect from 
the owner or a^^eut the same fees as are allowed deputy inspectors in such cases, but 
in no other case shall ho ho allowed to charge or collect from any sheep-owner any 
fees. 

Sec. 11. Whenever any deputy inspector shall file in tho office of the Territorial 
auditor proper von chei*s duly approved by the veterinarj^ surgeon, setting forth (1) 
the namo in full of such deputy inspector; (2) the kind and nature of the services 
rendered; (3) the particular locality where such work was done; (4) the time 
when and tho lengtn of timo employed : (5) the number of sheep inspected and the 
name of the owner or person in charge; (G) the diseases treated and the number 
treated for each disease,. and the length of time of such treatment and the. result; 
(7) the amount claimed and the value of such services, such auditor shall proceed to 
audit tho same, and if found correet shall draw his warrant in favor of such deputy 
inspector, payable out of any moneys in the ''sheep inspectors '' and "indemnity 
fund " of the Territory. 

Sec. 12. Every deputy appointed under the provisions of this act shall keep a 
book, to be known as tho ** inspection record," in which ho shall enter and record all 
bis official acts and proceedings. Such record shall particularly show tho name of 
tho owner of each flock of sheep inspected, when the same was inspected, and the 
number in each flock, tho result of such inspection, tho names of persons to whom 
certificates have been granted and when, and all orders and directions made in rela- 
tion to any matters herein designateil. 

Sec. 13. Any person who shall fail to complj' with, or shall disregard any order 
or direction made by any deputy inspector under the provisions of this act, shall, 
upon conviction, bo fined in any 'sum not less than one hundred dollars nor more than 
five humlred dollars. 
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Sec. 14. It sliall bo unlawful for any person or persons to bring into Montana Tei- 
ritory from without said Territoiy any sheep infected with scab or any other con- 
tagions disease. Every person offending shall, upon conviction thereof, be fined in 
any sum not less than one hundred dollars nor more than five hundred dollars, or 
imprisoned in the county jail not less than one month nor more than three months, or 
both such fine and imprisonment, at the discretion of the court. 

Sec. 15. No property shall be exempt from execution issued upon any judgment 
obtaiued under any of the provisions of this act. 

Sec. 16. "Whenever in the opinion of the veterinary surgeon it shall be necessary 
to have more than one deputy inspector in a county he shall immediately make the 
appointment and define as near as may be the particular portion of the county in 
which such deputy shall perform his duties, and any deputy appointed under the 
provisions of this act who shall, under and by virtue of the x^owers conferred upon 
him by reason of such appointment, oppress, wrong, or injure any person or persons, 
shall, upon conviction, be fined in any sum not less than one hundred dollars nor more 
than five hundred dollars. 

Sec. 17. Sections two, three, and six of an act entitled *'An act to prevent and 
suppress scab and infectious diseases among sheep," approved September fourteenth, 
eighteen hundred and eighty-seven, and sections sixty-seven, sixty-eight, and sixty- 
nino of chapter four, fiftn division, general laws, are hereby repealed, and all other 
acts or parts of acts amendatory thereof and supplemental thereto which are in con- 
flict with the provisions of this act are hereby modified to conform with the pro- 
visions of this act: Providedy hawevet', That nothing in this act shall be construed 
so as to prevent any officer from fully performing the duties required of hin^ under 
the provisions, of the unrepealed sections of the acts last above referred to. 

Sec. 18. This act shall take effect and be in force ft'om and after its passage. 

Approved, March 14, 1889. 

MISSOURI. 

AN ACT to amend article 3. chapter 167, sections 8775, 8776, 8777, 8778, 8779, 8781, 8782, 8783,8790, 
8791, 8793, and 8704 of the Eevined Statutes of the State of Hissonri of 1889. 

Jic it enacted by the general assemhUj of the State of Missouri as follofos: Amend 
section eighty-seven hundred and seventy-five, article three, chapter one hundred 
and sixty -seven, Revised Statutes, eighteen hundred and eighty-nine, by striking out 
the words "the board of curators or trustees in control of the State agricnlturalcollege," 
in the first and second lines of said section, and inserting in lieu thereof the words 
** the State board of agriculture," and by striking out the word "curators," in the 
sixth line of said section, and inserting in lieu thereof the words ''said board of a^i- 
cuRure;" also^ by striking out the word ** curators," in the last line of said section. 
an<l inserting in lieu thereof the word *' agriculture;" also, by adding after the wora 
"office," in last line of said section, and oefore the word ''until," in same line, the 
words *'for a term of four years or," and inserting the words "for cause" between 
the words "curators" and "as," in the last lino of said section; so ih&t said section, 
when amended, shall read as follows : •* 

" Sec. 8775. The State board of agriculture of the State of Missouri shall appoint 
a veterinary surgeon, to aid and assist in developing and protecting the live-stock 
interests of the State of Missouri. Said veterinary snrgeon shall be a graduate of 
some reputable and recognized veterinary college or school, and shall give to the 
said board of apiculture, before his appointment, good evidence of a recogjnized, 
practical, and scientific knowledge of contagious and infections diseases of livestock, 
and shall hold his office for a term of four years, or until removed by said board of 
agriculture for cause, as hereinafter provided. 

Sec. 2. Amend section eighty-seven hundred and seventy-six, article three, chapter 
one hundred and sixty ^even, Revised Statutes, eighteen hundred and eiphty-nine, by 
striking out the words " board of curators^" where they occur in the second line of 
said section, and inserting in lieu thereof the following, "board of agriculture;" 
and also by striking out all of said section after the words "veterinary surgeon," 
where they occur in the fifth line of said section, and inserting in lieu thereof the 
following: "shall have his office with or near the office of the State board of agricul- 
ture ; shall act only as an expert; and he shall, when practicable, devote all the time 
possible to the investigation of the nature of, causes of, and remedies for the diseases of 
domestic animals, and he may at any time, if he deems best and useful, cause scien- 
tific, practical investigations to be made, and shall teach the knowledge thus 
obtaiued from such investigation of the nature and causes of diseases and tbereenlte 
of such scientifie, practical investigation to the students of the agricultural college, 
within the scope and raeauing of this article. The secretary of Uie State board of 
agriculture shall assume charge of such clerical work pertaining to the veterinary 
service," so that said section, when amended, will read as follows: 
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*' Sec. 8776. Said veterinary Bnrgeon sliall, before entering upon the discharge of 
his duty, lile with said board of agriculture his oath of office, with a satisfactory 
and Bumcient bond for the faithful performance of his duty, and for security for the 
public funds that he may in any way dispose of or draw upon. Said veterinary sur- 
geon shall have his office with or near the office of the State board of agriculture ; shall 
act only aa an expert : and he shall, when practicable, devote all the time possible to 
the investigation of tne nature of, causes of, and remedies for the diseases of domestic 
animals, and he may at any time if he deems best and useful, cause scientific, prac- 
tlcil.1 investigations to be made, and shall teach the knowledge thus obt>ained from 
such investigation of the nature and causes of diseases and the results of such scien- 
tific, practical investigation to the students of the agricultural college. The secre- 
tary of the State board of agriculture shall assume charge of all clerical work per- 
taining to the veterinary service." 

Sec. 3. Amend section eighty seven hundred and seventy-seven, article three, 
chapter one hundred and sixty-seven, Revised Statutes, eighteen hundred and 
eighty-nine, by striking out the words '* curatora controlling the State A^cultural 
College," in the second and third lines of said section, and inserting in lieu thereof 
the "words "State board of agriculture," and by inserting between the words *'the" 
and ** State," in the last lino of said section, the words '^veterinary service of the;" 
eo that said section, when amended, will read as follows : 

" Sec. 8777. Said veterinary surgeon shall be under the control of the State board 
of agriculture, who may remove him whenever in their Judgment the good of the 
veterinary service of the State may demand it." 

Sec. 4. Amend section eighty seven hundred and seventy-eight, article three, 
chapter one hundred and sixty-seven. Revised Statutes, eighteen hundred and 
eighty -nine, by striking out the words *'To the State veterinary surgeon, State agri- 
cnltural college," where they appear in the address in the form, of petition in said 
section, and insert in lieu thereof the words "To the secretary of the State board of 
agriculture ; " so that said section, when amendc<l, will read as follows : 

"Sec. 8778. It shall bo lawful for any ten freeholders, residents of this State, to go 
before any clerk of a court of record or justice of the jieace and demand the presence 
and services of said veterinary surgeon, in the following manner : 



"'State op Missouri, County of- 



"' To the secretary of the State board of agriculture, Colamhiaj Mo, : 

" We, the undersigned citizens, freeholders of the county of , believe that 

there exists in this locality a dangerous infectious disease among (here name the 
kind of stock, the name in fall of the party owning the same or in charge thereof, 
the part of the county in which it is situated, together with the nearest railroad 
station and post-office*^ address, and full directions as to the best and most expeditious 
way for the veterinary surgeon to reach said stock) ; therefore, we request the pres- 
ence of the State veterinary surgeon. 

" ' [SEAL]. 

" ' [seal].' 

"Which petition may bo certified to in the following manner: 

"'State op Missouri, County of , ss: 

" 'I hereby certify that the above-named petitioners are known to be reputable 
citizens of this county.'" 

(Signed by the clerk of said court or justice of the peace and attested by his 
omcial signature, giving day of the month and the year.) 

Sec. 5. Amend section eight thousand seven hundred and seventy-nine by striking 
out all of said section after the word " elect," in the third line, and inserting in lieu 
thereof the following: "to the secretary of the State board of agjriculture (wherever 
his office maybe located), who shall cause a thorough investigation to be made by or 
under the direction of the State veterinarian, as the latter officer may deem best," 
8o that said section, when amended, will read as follows: 

" Sec. 8779. Such petition may be forwarded by mail or otherwise, as said peti- 
tioners may elect, to the secretary of the State board of agriculture (wherever his 
office may be located), who shall cause a thorough investigation to be made by or 
under the direction of the State veterinarian, as the latter officer may deem best/' 

Sec. 6. Amend section eight thousand seven hundred and eighty-one by striking 
out the words " or the court substituted for it under any State law," in the thir- 
teenth line of said section, and inserting in lieu thereof the following : " or a court 
of criminal correction or other court with similar powers, if the cases be in a city 

8152 26 
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where n^ county court exists;" so that said section, when amended, will read as 
follows : 

** Sec. 8781. If, npon investigation, said veterinary sargcon shall bo satisfied that 
said live stock is sunering from or infected or ca]>able of infectingwith or causing 
what is known as glanders, farcy, contagious plouro-pneumonia, Texas fever, foot 
and mouth disease, rinderpest, or any other dangerous disease of a eontagioasj iafee- 
tious, or spreading character, against which he may think best to quarantine, h« 
shall thereupon "nake out in writing a notice, deliver it to tho owner or x>erBoii or 
persons in charge of said stock,, setting forth the number and kind of stock so dis- 
eased, with* the nature and character of the disease, with a peremptcry order that a 
said live stock shall not be moved from the locality where found or where placed 
by his (the veterinary surgeon's) order, until tho arrival of the sheriff, and as here- 
inafter provided. He shall also immediately notify the county court or a court of 
criminal correction or other court with similar power, if the oases be in a city where 
no county court exists, or two Judges thereof in vacation, of the county in which 
said diseased stock may be found, setting forth in writing the number and kind of 
stock affected or infected and the character and type of the disease, with the name 
of the person or persons in charge of said stock. Said court or two Judges thereof 
in vacation shall thereupon issue an order in writing commanding the sheriff to at 
once proceed to tho locality where the diseased stock may bo and comj^el the owner 
or other person in whose possession such diseased stock may be found to immediately 
quarantine the same by placing it in pens, barns, or sheds, completely separated 
fi-oni any other susceptible stock not so diseased or infected, until such diseased 
stock shall be disinfected or completely recover, or shall have been killed or disposed 
of as hereinafter provided : and the pens or sheds containing the diseased stock shall 
bo surrounded with a good and sufficient fence to prevent any other stock ih>m i^ 
proaching nearer than one hundred feet to the bam or pen containing such diseased 
stock, unless said veterinary surgeon is satisfied that it is impracticable to quaran- 
tine as herein set forth ; then he shall prescribe in writing such other rules and 
regulations as be may deem best, and shall forward to the Judges of the court afore- 
said, or a legally substituted court thereof, a notice of the change in manner of qnar- 
antino, together with a copy of the rules substituted therefor, which substitnted 
rules shalj^ by the judge aforesaid, be delivered to the sheriff for his guidance and 
direction m tho enforcement of this law; said veterinary surgeon may, in his dis- 
cretion, order owner or owners or person or persons in charge to bury or bum car- 
casses of dead animals, and such person thereupon shall execute such order as pre- 
scribed." 

Sfx*. 7. Amend section eight thousand seven hundred and eighty-two by striking 
out the words ** or a legal substitute therefor," in the fifth line of said section, ana 
inserting in lieu thereof tho words " or a court of criminal correction or other conri 
a^ specified in section eight thousand seven hundred and eighty-one;'' so that said 
section when amended will read as follows: 

" 8p:c. 8782. It shall be lawful for any citizen of this State who shall own animsis 
affected with either glanders and farcy, maladie du edit (or horse syphilis), conta- 
gious pleuro-pneumonia, or rinderpest, and who shall have the same in quarantine 
under this article on account of cither of said diseases, to appear before the county 
court, or a court of criminal correction, or other court, as 8j)oci(ied in section ei^ht 
thousand seven hundred and eighty-one, having jurisdiction in the locality in which 
said disease shall exist, and to present evidence why said diseased stock should be 
slaughtered and compensation granted, as hereinafter provided." 

Skc. 8. Amend section eight thousand seven hundred and eighty-three by striking 
out the words '* or its legal substitute," in the first line, and inserting in lieu thereoi 
the words " or a court of criminal correction or other court mentioned in section 
eight thousand seven hundred and eighty-one," and by striking out the words "that 
in no ease shall tho appraised value bo more than one hundred dollars for any one 
animal,'^ where they occur in the twentieth and twenty-first lines of said section, 
and inserting in lieu thereof the following words : '* that in case of glanders reported 
to the court by the State veterinarian as acute the appraisement shall not exceed 
t^G dollars each ; that in cases of glanders reported bj' said vetennaiian as sub- 
acute the appraisement shall not exceed twenty-five dollars for each animal; that 
in cases of glanders reported by the same officer as chronic the appraisement shall 
not exceed fifty dollars for anv one case; that the appraisement of any stock for 
any diseases for which indemnity may be paid under this section shall not exceed 
fifty dollars for each animal ;" so that said section, when amended, will read as fol- 
lows: 

'* Sec. 8783. Whenever a county court or a court of criminal correction^ or other 
court mentioned in section eight thousand seven hundred and eighty-one, in session, 
shall find from the evidence presented by any citizen of this State, as provided fef 
in section eight thousand seven hundred and eighty-two of this article, that said 
citizen is tho proprietor of any animal affected with glanders, or mala^e du mt, €ir 
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contagious pleuro-puenmonia, or rinderpest, and that said animal is in qnarantine 
under this article, and that said animal l>ecamo so diseased accidentally and not 
through any inhuman or gross and willful neglect or scheming on the i)art of said 
proprietor; that said diseased stock was not already diseased when it came in 
possession of said proj)rietor; that said diseased stock did not come already aft'ecte^ 
with said disease from another State or from any Territory or from any other 
country ; that said diseased stock has not heen exposed outside of Missouri three 
months prior to its importation in this State, to any of the said contagious or in- 
fectious diseases, it shall be the duty of the said court to appoint three disinterested 
parties, wko shall be stock-owners, to go and appraise said diseased Uud qnaran- 
tined stock. Said appraisers, bringing with them the sheriff, shall at once proceed 
to the locality where said quarantined stock shall be and there make the appraise- 
ment, taking into consideration the condition of said stock, also the disease with 
which it is affected, in determining its value, and immediately report the same, in 
writing, to the said court: Provided, That in cases of glanders reported to the court 
by the Stat» veterinarian as acute the appraisement shall not exceed five dollars 
each ; that in cases of glanders reported by said veterinarian as subacute the ap- 
praisement shall not exceed twenty-five dollars for each animal; that in cases of* 
glanders reported by the same officer as chronic the appraisement shall not exceed 
lifty ^^llars for any case ; that the appraisement of any stock, for any disease for 
which indemnity may be paid under this section, shall not exceed fifty dollars for 
each animal. Said sheriff shall, after appraisement, kill said stock and order the 
same burned or buried by the proprietor, and he shall embody a description of the 
same animals with the report of the appraisers to said court. Said court, upon re- 
ceipt of such appraisement, shall report the same to the governor, and the governor 
shall indorse thereon his order to the State auditor for payment of the same ; there- 
upon the State auditor shall issue his warrant for the same on the State treasurer. 
But said court shall refuse to grant apf)rai8ers an>^ compensation when it shall be 
made clear to the judges thereof that said proprietor's claim is noj} within the 
limits of this section as aforeprescribed or not made within the pro\'isions of this 
article." 

Sec. 9. Amend section eighty-seven hundred and ninety by striking out the words 
"dean of the agricultural college," in the second line of said section, and inserting 
in lieu thereof the words *' secretary of the State board of agriculture," and by strik- 
ing out the words ** dean of the agricultural college," in the sixth line of said sec- 
tion, and inserting in lieu thereof the words " secretary of the State board of agricul- 
ture;" so that said section, when amended, will read as follows: 

" Sec. 8790. Said veterinary surgeon shall report to the secretary of the State 
board of agriculture, in writing, at least once in every three months, setting forth 
the locality or localities visited, as provided in the preceding sections, the kind of 
stock treated, the type and character of the diseases, the remedies prescribed, and 
the results, so far as known, of such treatment. The secretary of the State board 
of agriculture shall, from time to time, as often as may be required, Belect from said 
reports and publish in a concise form such information as he may t^ink valuable to 
the people ci Missouri. This information may be published in connection with the 
reporta relating to agriculture or in separate bulletins." 

Sec. 10.' Amend section eighty-seven hundred and ninety-one by striking out the 
words *' State veterinary surgeon," in the first lino of said section, and inserting in 
lien thereof the words "secretary of the State board of agriculture;" so that said 
section, when amended, will read as follows : 

" Sec. 8791. It shall bo the duty of the secretary of the State board of agricul- 
ture to collate and compile, briefly and concisely, the useful and interesting infor- 
mation derived from the veterinary sanitary service, as provided for in this article, 
and report to the general assembly within ten days of the date of the meeting 
thereof, together with such suggestions as may be beneficial to the agricultural 
interests of the State." 

Sec. 11. Amend section eighty-seven hundred and ninety-three by striking out the 
words " board of curators," where they occur in the ninth and tenth lines of said sec- 
tion, and inserting in lieu thereof the words "board of agriculture," and striking 
out the words "help for clerical work and," in tenth line, and by inserting between 
tho word "men" and the word " as," in the eleventh line, the words " and special 
, experts;" so that said section, when amended, will read as follows: 

"Sec. 8793. Whenever the State veterinary surgeon shall find it impossible to 
-perform alone, in an effective manner, the duty imposed by this article, he shall 
appoint, as may be needed, one or more deputy State veterinary surgeons, who shall 
be competent veterinarians, graduated from some reputable veterinary school or col- 
lege. Such deputy veterinary surgeon shall have, when on duty, the same power 
and same protection as now provided in this article for the State veterinary surgeon, 
and shall work under his direction and instructions. Such appointments shall bo 
subject to the approval of the board of agriculture. Said State veterinary surgeon 
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may also employ nonprofessional men and special exports as agents or ins|>ector8 
wheuover such a means shall hccome absolutely necessary to carry ont this law 
properly, or enforce the regulations of quarantine as possible in cases of emergency 
provided against by sections eight^'-seven hundred and eighty-fiTe and eighty-seven 
Hundred and eighty-sLx of this article." 

Sec. 12. Amend section eighty-seven hundred and ninety-four by striking ont 
all the words between the word "surgeon," in the second line, and the word '*the," 
in the ninth line of said section, and inserting in lieu thereof the following: ''shall 
receive for his services the sum of twenty -five hundred dollars per annum, and 
also his traveling and incidental expenses iu the discharge of his professional du- 
ties, payable out of funds provided for the maintenance of the veterinary service, 
quarterly or oftener, as the board may direct :" and also amend by striking out the 
words **five dollars," in the tenth line of said section, and inserting in lien thereof 
the words "seven dollars," and amend further by striking out the words "board of 
curators," where they occur in the twelfth and thirteenth lines of said section, and 
inserting in lieu thereof the words "board of agriculture;" and by inserting after 
the word "appropriation," in eighth line, the words "for the veterinary service^" 
also by striking out the words "board of curators," in the fourteenth line of said 
section, and inserting in lieu thereof the words "board of agriculture j" and by 
striking ont the words "in connection with this article," in line nine; so that said 
section, when amended, will road as follows : 

" Sec. 8794. The State veterinary surgeon shall receive for his services the sum of 
twenty-five hundred dollars per annum, and also his necessary traveling and inci- 
dental expenses in the discharge of his professional duties, payable out of the funds 
provided for the maintenance of the veterinary service, nuarterly or oftener, as the 
board may direct. The deputy veterinary surgeons shall receive seven dollars -per 
diem and traveling expenses, and incidental expenses necessary in the performance 
of their duties, for each and every day actually and necessarily employed under this 
law, payable also by said board of agriculture out of appropriation for the veterinaiy 
service. Said State veterinarjr surgeon shall render account to said board of agn- 
cnlture for the number of miles traveled by himself, deputies, or insi)ector8, the 
help employed, and the cost thereof, and all the incidental expenses incurred in the 
working under this law ; said account or accounts shall be audited, and if found 
correct shall be allowed as now provided by law." 

Sec. 13. The necessity existing for the immediate operation of this act creates an 
emergonoy within the meaning of the constitution; therefore this act shall be in 
force and take effect from and after its passage. 

Approved, March, 27, 1891. 

AN ACT to prevent the spreading of cont«gions and infections diseasefl among domestio animftlft, by 
making it unlawful for persons to haul ou the public roods and highways of this State, in counties 
having less than one hundred thousand inhabitants, the carcasses of animals that die of disease. 

Be it enacted by the general assembly of the State of Missouri as follows: That it shall 
be unlawful for any person or persons to engage in hauling the carcasses of swine, 
sheep, cattle, and horses that may die of any contagious or infectious disease, or to 
sell, buy, or give the same away. 

Sec. 2. That the owners of such domestic animals that may die of any such con- 
tagions or infectious disease are hereby required to keep the carcasses of all such 
animals upon the premises of said owners, and shall iu no case be permitted to sell 
or give such carcasses away, or remove the same, except as hereinafter provided. 

Sec. 3. All owners of such domestio animals that may die of any contagions or 
infectious disease shall be required to dispose of the carcasses of such anims^ by 
burying, burning, or removing said carcasses to some place upon said owners' prem- 
ises as remote trom public roads and highways, and the stock lots, pastures, and 
feeding places used by adjoining land and stock owners for lotting, pasturing, and 
feeding domestic animals, as circumstances will permit: Providedf Tnat nothing con- 
tained in this act shall be construed as int^irferiug with the rights of any city, incor- 
porated town or village making such disposition of the carcasses of such animals as 
may die or be found dead within the corporate limits of any such city, town or vil- 
lage, as the municipal ordinances and regulations of such cities, towns, and villages 
may provide. 

Sec. 4. Every person who shall violate any of the provisions of this act shall be 
adjudged guilty of misdemeanor, and, upon conviction thereof, shall be fined not 
less than ten nor more than fifty dollars. 

Approved, March 27, 1891. 
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AK ACT to prevent cortaiu contagious diseases Rmong domestic animals. 

Be it enacted hy the senate and h/>u8e of representatives in general court convened, The 
mayor and aldermou of citicH and the Belectmen of towns, in case of the existence in 
this State' of the disease called glanders among horses, or any other contagious or 
infectious disease among domestic animals, shall cause the animals in their respective 
cities and towns, which are infected or which have heen exposed to infection, to be 
secured or collected in some suitable place or places within their cities or towns, and 
kept isolated ; and when taken from the i^ossessiou of their owners, one-fifth of the 
expense of their maintenance shall be paid by the city or town wherein the animal 
is kept, and four-fifths by the State ; such isolation to continue so long as the exist- 
ence or such disease or other circumstances may render it necessary. 

Sec. 2. The mayor and aldermen and selectmen, respectively, when any such ani< 
mal is adjudged by a veterinary surgeon, by them selected, t-o be infected with any 
contagious or infectious disease may, in their discretion, order such diseased animal 
to be forthwith killed and buried at the expense of snch city or town. No payment 
shall be made for any horse slaughtered under this act that was not owned in the 
State at least three months before the disease was detected. 

Sec. 3. They may cause all such animals so ordered killed to be appraised by a 
oommitteeof three competent and disinterested men. under oath, at the value thereof 
at the time of the appraisement, and the amount or the appraisement shall be paid 
as provided in section one. In case the owner of the animal shall be aggrieved by 
the amount of such appraisement, he may by petition appeal to the trial term of the 
supreme court next holden in and ror the county in which said cit^ or town is located, 
'within thirty days after said committee shall notify him of their award, and shall 
serve notice of such appeal upon said city or town at least fourteen days before the 
return day of said term. 

Sec. 4. Said owner shall enter said petition in said court^ and shall be entitled 
therein to a trial as to the value of said horse at the time of said appraisement b^ 
the court or jury, according to the laws of this State. Said owner shadl not be enti- 
tled to any costs in said trial unless he shall be awarded a greater sum than the 
amount awarded him by said committee. 

Sec. 5. A city or town whose officers neglect or refuse to carry into effect the pro- 
visions of this act shall be liable to a lino of not exceeding hve hundred dollars. 

Sec. 6. This act shall take effect upon it« passage. 

Approved, August 16, 1889. 

AN act to constitute a State board of cattle commissfonen. 

Be it enacted hy the senate and house of representatives in general court convened, 
That for the purpose of facilitating and encouraging the live-stock interests of the 
State of New Hampshire, and for extirpating all infectious and contagious diseases, 
especially tuberculosis, that now are or may be among cattle, a State board of cattle 
commissioners is hereby created, to consist of the secretary of the State board of 
agriculture, the master of the State grange, and the secretary of the State board of 
health, who shall be charged with the execution of the provisions of this act, whose 
powers and duties shall bo those provided for in this act, and whose compensation 
shall be fixed by the governor and council. Any vacancies occurring in the board 
from any cause shall be filled by appointment by the governor and council. The said 
commissioners shall, respectively, take an oath faithfully to perform the duties of 
their office, and shull immediately organize as such commission by the election of 
one of their number as president thereof, and proceed forthwith to the discharge of 
the duties devolved upon them by the provisions of this act. 

Sec. 2. That it shall bo the duty of tne said commissioners to cause investigation 
to be made as to the existence of tuberculosis, pleuro-pnenmonia, foot-and-mouth 
disease, and any other infectious or contagious diseases among cattle, and such com- 
missioners, or their duly constituted agent, are hereby authorized to enter any 
premises or places, including stock yards, cars, and vessels within any county or 
part of the State in or at which they have reason to believe there exists any such 
disease, and to make search, investigation, and inquiry in regard to the existence of 
said diseases therein. Upon the discovery of the existence of any of the said dis- 
eases the said commissioners are hereby authorized to give notice, by publication, 
of the existence of such disease and the locality thereof, in such newspapers as they 
may select, and to notify in writing the officials or agents of any railroad, steam- 
boat, or other transportation company doing business in or through such infected 
locality, of the existence of such disease, and are hereby authorized and required to 
establish and maintain such quarantine of animals, places, premise's, or localities as 
they may deem necessary to prevent the spread of any suon disease, and also to cause 
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a disinterested appraisal of the animal or animals affected with the said disease, in 
accordance with such rules and regulations by them as hereinafter authorized and 
provided, and also to cause the said animals to be destroyed, and to pay the owuer 
or owners thereof one-half of their value, as determined upon the basis of health 
before infection, out of any moneys in the treasury not otherwise appropriated: 
Provided, however, ITiat no appraised value shall be more than one hundred dollars 
for an animal killed: And provided further, That in no case shall compensation he 
alloAvcd for an animal destroyed under the provisions of this act which may have 
contracted or been exposed to such disease in a foreign country or on the high seas, 
or that may have been brought into this State within one year previous to such ani- 
mal showing evidence of such disease; nor shall compensation be allowed to any 
owner who in person or by agent knowingljr and wiLfulhr conceals the existence of 
such disease or the fact of exposure thereto in animals of which the person making 
such concealment, by himself or agent, is in whole or in part owner. 

Sec. 3. That the said commissioners are hereby authorized and required to make, 
record, and publish rules and regulations providing for and regulating the agencies, 
methods, and manner of conducting the investigations aforesaid, regarding the exist- 
ence of said contagious diseases ; for ascertaining, entering, and searchmg places 
w^hcro such diseased animals are supposed to exist; for ascertaining what animals 
are so diseased, or have been exposed to contagious diseases; for making, reporting, 
and recording descriptions of tlie said animals so diseased, exposed, or destroyed, and 
for appraising the same, and for making payment therefor; and to make all other 
needful rules and regulations which may, in the judgment of the commissioners, be 
deemed requisite to the full and duo execution of the provisions of th is act. All such 
rules and regulations, before they shall become operative, shall be approved by the 
governor and thereafter published in such manner as may be provided for in such 
regulations; and after such publication said rules and regulations shall have the 
force and effect of law, so iar as the same are not inconsistent with this act and other 
laws of the State or the United States. 

Sec. 4. That any person or persons who shall knowingly and willfully refuse per- 
mission to said commissioners, or any one of them, or their duly constituted agent, 
to make, or who knowingly and wUlfully obstructs said commissioners, or any one 
of them, or their duly constituted agent, in making all necessary examinations of 
and as to animals sux^nosed by said commissioners to be diseased as aforesaid, or in 
killing the same, or wno knowingly attempts to prevent said commissioners^ or any 
one of them, or their duly constituted agents, from entering upon the premises and 
other places hereinbefore specified where any of said diseases are by said commis- 
sioners supposed to exist, shall be deemed guilty of a misdemeanor, and, upon con- 
viction thereof, or of any of the acts in this section prohibited, shall be punished by 
fine not exceeding one hundred dollars or by imprisonment not exceeding ninety 
days, or by both fino and imprisonment, at the discretion of the court. 

Sec. 5. That any person who is the owner of, or who is possessed of any interest 
in any animal affected with any of the diseases named in section two of this act^ or any 

Sei-son who is agent, common carrier, consignee, or otherwise is charged with any 
nty in regard to any animal so diseased or exposed to the contagion of such disease, 
or any officer or agent charged with any duties under the provisions of this act, who 
shall knowingly conceal the existence of such contagious disease or the fact of such 
exposure to said contagion, or who shall knowingly and willfully fail, within a rea- 
sonable time, to report to the said commissioners their knowledge or their informa- 
tion in regard to the existence and location of said disease, or of such exposure 
thereto, shall bo deemed guilty of a niisdemeauor, and shall be punishable as pro- 
vided in section four of this act. 

Sec. 6. That when the owuer of animals, decided under the provisions of this act, 
by the proper authority, to bo di8ease<l, or to have been exposed to contagion, rofoses 
to accept the sum authorized to be paid under the appraisement provided forin this 
act, it shall be the duty of the commissioners to declare and maintain a rigid quar- 
antine as to the animals decided as aforesaid to be diseased or to have been exposed 
to any contagious or infectious disease, nud of the premises or places where said 
cattle may be found, according to the rules and regulations to be prescribed by said 
commissioners, approved by the governor, and published as provided in the third 
section of this act. 

Sec. 7. That no person or persons owning or operating any railroad, nor the owner 
or owners or masters of any steam, sailing, or other vessels, within the State, shall 
receive for transportation or transport from one part of the State to another part of 
the State, or to bring from any other State or foreign country any animals aJSfected 
with any of the diseases named in section two of this act, or that have been exposed to 
such diseases, especially the disease known as tuberculosis, knowing such animala 
to be affected or to have been exposed thereto; nor shall any person or persons, com- 
pany or corporation, deliver for such transportation to any' railroad company, or to 
the master or owner of any vessel, any animals, knowing them to bo afiected with 
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oT to have been exposed to any of said diseases ; nor shall any person or persons, 
company or corporation, drive on foot, or transport in private conveyance from one 
part of the State to another part of the State, any animal, knowing the.samo to be 
affected Avith or to have been exposed to any of said diseasefi. Any person or persons 
violating the pro^-iaions of this section shall be deemedgnilty of a misdemeanor, and 
upon conviction thereof shall be punished by fine not exceeding the sum of two 
hundred dollars, or by imprisonment not exceeding six months, or by both fine and 
imprisonment. 

Sec. 8. That it shall be the duty of the several county solicitors to prosecute all 
violations of this act which shall bo brought to their notice or knowledge by any per- 
son making the complaint under oath ; and the same shall be heard in the supreme 
court. 

Sec. 9. That the said commissioners are hereby authorized to appoint or elect one of 
their number as secretary of said board, who shall receive a reasonable compensation 
for his services during the time in which, under the provisions of this act, the services 
of the said commissioners shall be required. The said commissioners shall make and 
preserve a full record of all rules and regulations promulgated under the provisions 
of this act, of all payments and expenses hereunder incurred, and all other transac- 
tions performed by said commissioners in the discharge of their duties as herein 
proviocd; and the said commissioners shall, on or before the first Wednesday in 
January of each year, during their continuance in service, and at other times as they 
may deem conducive to the public interests or as they may be required to do by the 
governor of the State, report to said governor full and accurate accounts of their 
expenditures and other proceedings under the provisions of this act, and of the con- 
dition of said diseases, if any, in the state, to be communicated by nim to the ^egis- 
latnre. Whenever the functions of said commission shall be suspended or terminated, 
it shall turn over to the secretary of State all its books, papers, records, and other 
eifects, taking his receipt therefor, and ho shall remain the custodian of the same 
until such time as the functions of said commission may be restored. 

Sec. 10. That the commissioners shall have power and are hereby authorized to 
employ skilled veterinarians, and such other agents and employes as they may deem 
necessary to carry into eflfect the provisions of this act, and to fix the compensation 
of the person or persons so employed, and to terminate such employment at their 
discretion; and they are authorized to make snch expenditures as maybe needed 
for the actual and necessary traveling expenses of themselves and their said em- 
ployes, stationery, expenses of disinfecting premises, cars, and other places, destroy- 
ing diseased and exposed animals and paying for the same, and snch other expenses 
and expenditures as they may find to be actually necessary to carry into effect 
properly the provisions of this act. 

Sec. 11. That at any time, should it become an actual necessity to declare a quar- 
antine against any t>r all animals entering within the borders of the State, for the 
public health and safety, it shall be the duty of said commission to confer with the 
govtTuor and council, and they may adopt measures to prevent the 8i>read of infec- 
tious and contagious diseases in the State, to remain in force untU the safety of the 
State and the approval of the commission and the governor and council allow the 
repeal of said measures of quarantine. 

Sec. 12. That all bills and expenses incurred under the provisions of this act shall 
be approved by the commission and audited by the govcmer and council, and the 
expenditures shall not exceed ten thousand dollars in any one year, to be paid from 
the St;ite treasury, on the order of the governor, out of any moneys not otherwise 
am^ropriated. 

Sec. 13. That chapter ninety-three, laws of eighteen hundred and eighty-nine, 
and all other acts and parts of acts inconsistent with this act, are hereby repealed. 

Approved, April 7, 1891. 

NEW YORK. 

AX ACT to provide for the destraction of animals affected "with the disease known as glanders. 
Approved by the governor March 14, 1888. 

Thep€(^1e of Ihe State of Keiv Tork, represented in senate and assemhly, do enact as 
foUotcs : It shall be the duty of the local boards of health in this State to destroy, or 
cause to be destroyed, all animals found within their jurisdiction affected with the 
disease called glanders. The proceedings of said boards of health under this act 
shall be controlled and directed by such rules and regulations as the State board of 
health shall irom time to time prescribe. 

Sec. 2. This act shall take effect immediately. 

[Rules and regulations in pursuance of the above act.] 

Whereas by chapter fifty-three of the laws of eighteen hundred and eighty-eight, 
local boards of health in this State are required to destroy animals found with the 
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glanders 'withiu their jurisdiction, and the proceedincs of said local boards in refer- 
ence thereto are to be controlled and directed by snch rules and regulations as the 
State board of health shall prescribe: 

Now, therefore, the said State board of health, by virtue of the power vested in it. 
has prescribed the following rules and regulations to be observed by said local 
boards of health in carrying out the provisions of said chapter fifty-three of the 
laws of eighteen hundred and eighty-eight, to wit : 

1. A local board of health being notified of the existence of said disease, glanders, 
must take proper means to determine the nature of the disease by employing a com- 
petent veterinary surgeon or other person or persons who in their judgment are 
competent to pronounce upon the nature of the suspected disease. 

2. Upon the written certification of said veterinary or other person or 2>ei-8ons 
thus employed, said local board of health shall kill, or cause to be Killed, any animal 
or animals haviug the glanders, and shall cause the carcasses of all animals so killed 
to be disinfected and buried forthwith, at least three feet below the surface of the 
ground, and shall further cause all stalls, stables, bams, sheds, halters, harnesses^ 
blankets, buckets, measures, mangers, racks, or other places or utensils which may 
have been exposed to the contagion of said disease, to oe thoroughly disinfected and 
cleaned. 

3. Local boards of health are hereby cautioned against too hasty judgment, and 
advised to use every precaution to insure a correct determination as to the nature 
of the disease. A record of all proceedings should be placed in writing and filed in 
the office of the board of health. 

4. Local boards must report all action taken under chapter fifty-three, laws of 
eighteen hundred and eighty-eight, to the State board of health. 

By order of the board. 

Lewis Balch, M. D., 
Secretary and Executive Officer, 
Albany, N. Y., May 29, 1888, 

AN ACT in relation to tnberculosis in milch cows and other cattle, and infections and contagions 

diseaaes of cattle. 

The people of the State of Ncxo Toi% represented in senate and assemhlff, do enact a^ fol- 
lows: That the State board of health shall use all reasonable means for ascertaining 
the existence and cause of disease in or danger to health from milch cows and other 
cattle in the State of New York, and for averting the same and preventing all iajury 
from tuberculosis in milch cows or other cattle in any part of the State^ and shall 
promptly cause all proper information in possession of said board of health respect- 
ing any such disease among cattle in any part of the State to be sent to the local 
board of health of the city, village, or town nearest to the herd, cows or other cattle, 
affected by any such disease, and shall add thereto such useful suggestions as to the 
removal of all sources of danger therefrom or the destruction of said cattle as the 
cxporjence of the said board may at any time supply. And it is made the duty of 
the health authorities throughout the State to supply the like information and sug- 
gestions to the State board of health respecting the existence of any infections or 
contagious disease in milch cows or other cattle in any part of the State. 

Skc. 2. The State board of health shall have power to omidoy such and so many- 
medical and veterinary practitioners and other porsous as it may from time to time 
deem necessary to assist in the inspection, in the isolation, destruction, or disposi- 
tion of milch cows or other cattle alTected with tuberculosis or any infectious or 
contagious disease in any portion of the State, to prescribe rules and regulations for 
such inspectors and employ <^s and to fix their compensation. 

Skc. 3. Whenever tuberculosis shall bo found among milch cows or other cattle 
in any part of the State it shall bo the duty of the State board of health to take 
measures to suppress said disease promptly, to prevent the same from spreading, and 
the said State board of health shall have authority to order all persons to take such 
X)rccautions against the spread of such disease as, in the judgment of the said State 
board of health, may be necessary or expedient ; and, further, to call upon all sherifl*8, 
deputy sheriffs, and officers of the peace in the neighborhood where such disease 
extends among milch cows or other cattle to carry out and enforce the orders of said 
board of health resj^ecting the same, and to observe and carry out the rules and 
orders and instructions which they may receive from the said board of health in the 
promises; and, further, to prescribe regulations for the destruction of animals 
affected with tuberculosis or any contagious or infectious disease, and for thepro]>er 
disposition of their hides and carcasses, and of all objects which might convey 
infection or contagion: Providvdy That no animal shall be destroyed unless first 
examine^l by a medical or veterinary practitioner in the employ of the State board of 
health aforesaid; and, further, to prescribe rules and regulations for the disinfec- 
tion of premises, buildings, boats, railroad cars, stables, and all objects from or by 
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which infection or contagion may take place or be conveyed, and to alter or modify 
from time to time all such rules, regulations, orders, and instinctious as the said 
State board of health may deem expedient. 

Sbc. 4. Whenever, in the judgment of the said State board of health, it may 
become necessary to prevent the spread of tuberculosis or any infectious ot conta- 
gious disease of domestic animals, or the public welfare shall be promoted thereby, 
the said board of health may cause to bo slaughtered, and has authority to kill, 
or order to be killed, any animal or animals which, by contact or cohabitation with 
diseased animals, or by exposure to'infection or conta^ou therefrom, the said State 
board of health may consider and determine may be Imble to contract or communi- 
cate the disease sought to be suppressed, and to prevent all danger therefrom. 

Sec. 5. Any person or persons refusing to obey the orders, rules, or regulations of 
the said board of health adopted in pursuance to the provisions of this act and the 
authority by this act given to the said State board of health, or transgressing the 
rules, orders, and rcgulatious of the said State board of health adopted for the 
removal of the sources of danger from tuberculosis in milch cows or other cattle, or 
any infectious or contagious disease in domestic animals in any part of the State, 
shall be guilty of a misdemeanor, and shall also be liable to pay a fine of one hun- 
dred dollars, which line the State board of health is hereby authorized to sue for atid 
collect in its name in any court of this State. 

Sec. 6. All expenses incurred by the State board of health in carrying out the pro- 
visions of this act and in iierfonning the duties hereby devolved upon it shall be 
audited by the comptroller as other expenses of the said State board of health, and 
the sum of five thousand dollars, or so much thereof as maj be necessary, is herewith 
appropriated out of any money in the treasury' not otherwise appropriated, for carry- 
ing out the provisions of this act. 

»EC. 7. The actual value at the time they ar& killed of any animals slaughtered 
under the provisions of this law, to be ascertained and determined as hereinafter 

firovided, may be paid to the owners of such cattle under and pursuant to any reso- 
ution of the said State board of health providing for such payment, and the board 
of claims shall have exclusive jurisdiction to hear, audit, and determine all claims 
which shall arise under the provisions of this act and to allow thereon such sums as 
should be paid bjv the State : Provided^ howevo'y That no compensation shall be made 
under the provisions of this act or otherwise to any person who shall willfully have 
concealed the existence of disease among his animals or upon his premises, or who 
shall in any way, directly or indirectly, by act or by willful neglect, have contrib- 
uted to the spread of disease sought to be suppressed or prevented: And provided 
further. That such claims shall not have accrued more than two years prior to the 
filing of the said claims. 

Sec. 8. This act shall take effect immediately. 
Approved by the governor May 5, 1892. 

NORTH CAROLINA. 

AN ACT to pre rent the spread of cattle distemper. 

The general assembly of North Carolina do enact : 

Section 1. That it shall be unlawful for any person or persons to drive oxen or 
other cattle from any portion of Henderson County where cattle are infected with 
dist<»mper, where such cattle have remained in said distempered region for ten days' 
time, to any point in Transylvania County, during the months of July, August, Sep- 
tember, October, and November. 

Sec. 2. That any person violating this act shall be deemed guilty of a misdemeanor, 
and upon conviction shall be fined not less than five dollars nor more than fifty dol- 
lars. 

Sec. 3. That this act shall bo in force from and after the first day of July, eighteen 
hundred and ninety-one. 

Ratified the 27th day of February, A. D. 1891. 

OHIO. 

AN ACT to prevent the spread of glanders or farcy among horses, and foot rot and scab among sheep. 

Be it enacted by the general asscmhly of the State of OhiOf That any person owning, 
or having in his charge, any horse, mule, or ass that he knows, or has reason to 
believe, is affected with the disease known as glanders or farcy, or that has been 
adjudged to be so afl^ected, by the State board of live-stock commissioners, upon a 
report made to said board by a competent veterinary surgeon in their employ, after 
a careful examination of such animal, who shall sell or otherwise dispose of or secrete 
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the same, or shall fail to keep bucIi animal securely isolated^ so that contact whh 
other horses, mnles or asses snail not be possihle, shall, upon conviction of either of 
said offenses, bo fined in any sum not exceeding five hundred dollars; and shall, 
moreover, be liable for all damages sustained by reason of the same. 

Sec. 2. In case the live-stock commissioners shall order the destmction of any 
animal affected with glanders or farcy in the chronic stage of the disease, which may 
be adjudged capable of rendering some service, the board may cause the animal to 
be appraised, and order such compensation to be paid out, on the order of the live- 
stock commissioners, on the warrants of the auditor of Statie, out of any fimds inthe 
treasury to the credit of the live-stock commissioners, as in the judgment of the com- 
missioners may be just, not exceeding its cash A^alue: Provided, "fiie horse was Dot 
diseased when passed in possession of the owner. 

Sec. 3. Any person owning or having in charge any sheep affected with foot rot 
or scab, who shall drive or suffer the same to run upon any highway, common, or 
other uninclosed ground, or shall sell such sheep, knowing or having reason to believe 
them to be diseased, without disclosing the fact to the purchaser, shall, upon con- 
viction of either of said offenses, be fined in any sum not exceeding one hundred dol- 
lars, and be liable to parties injured for all damages sustained. 

Sec. 4. This act shall take effect and be in force from and after its passage. 

Passed April 16, 1888. 

A BILL to snpplomcnt section sixtj'-nino bcmdred and ttrenty -three of the Rerised Statutes. 

Be it enacted by ike general assembly of ike Siaie of Ohio, That the following section 
be enacted supplementary to section sixty-nine hundred and twenty -three of the 
Revised Statutes of the State of Ohio, with sectional numbering as follows; 

'' Sec. 6928a. The bodies of all animals dying from contagious diseases shall he 
burned, or buried at least four feet below the surface of the ground, by the owner 
thereof. Any such owner permitting such dead animals to remain unbumed or 
unburied, or neglecting or refusing to comply with the provisions of this section within 
twenty-four hours after haviug knowledge of the existence of such dead animals, or 
after notice thereof in writlnff from, the trustees of the township in which such dead 
animals may be found^ it shall be th^ duty of said trustees to proceed to dispose of snch 
dead animals as provided in this section, and such owner so neglecting or refusing, 
shall be fined in any sum not less than five dollars nor more than twenty dollars, 
together with the cost of suit and aU necessary expenses incurred by said trustees 
in disposing of such animals. 

*• Action to recover fines, costs, and expenses as herein provided shall be hrooght 
upon complaint of said trustees before any iustice of the peace in the township in 
which such owner resides: Provided, That the dead bodies of such animals may be 
removed to a fertilizing establishment, if removed in a water-tight tank." 

Sec. 2. This act shall take effect on its passage- 

In House, passed Fel^ruary 10, 1891. 

In Senate, passed March 11, 1891. 

A BILL to amend sections fcventj-four Lundred and sixty-eight, thirty-seven, and seventy fonr hna- 
dred and eixtypight, forty, of the Revised Statntes of Ohio. 

Be it enacted by the general assembly of the State of Ohio, That sections seventy-fonr 
hundred and sixty-eight, thirty-seven, .and seventy-four hundred and sixty-eighty 
forty, of the Revised Statutes be amended to read as follows : 

•'SEcnoN 7468-37. Any railroad or other transportation company conveying »«/• 
m* through this State, or any stock-yard company receiving such cattle during the months 
aforesaid will not be permitted to unload the same in the State for any other pur- 
pose than to be fed and watered, or for immediate slaughter, and in yards and prem- 
ises especially provided for that purpose, into which northern cattle will not be 
permitted to enter. -And the location and arrangement of the said yards and premises 
and the disinfection of the cars and quarters used in the transportation of snch cattle shall 
be governed by the rules and regulations prescribed by the board of live-stock commissumen. 

** Sec. 7468-40. Upon the reouest of the hoard of live-stock commissioners it shall he 
the duty of the prosecuting attorney! of any county in which the suit may be brought to be- 
gin and prosecute any action for the violation of the provisions of this act and thersie$ 
and regulations of the board of live-stock commissioners. Proceedings against any rail- 
way company under this act may bo bad in any county in this State through which 
nuy portion of auth company's road may pass, or in which its principal office may be 
situated; and process may be served by leaving a copy at tne office of such com- 
pany within such countj-.*' 

Sec. 2. That sections sevonty-four hundred and sixty-eight, thii*ty-soven, and sev- 
enty-four hundred and sixty-eight, forty, be, and the same are hereby, repesued; and 
this act shall take effect and be in force from and after its passage. 

Passed April 25, 1891. 
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OREGON. 

AN ACT to amend sections throo, four, fiyo, sir, and »evonte©u of an act cutitlcd "An act to prevent 
tho spread oC contagious animal diseases/' parsed at the session of eighteen hundred and eighty- 
nine and approved February twenty-five, eighteen hundred and eighty -nine. 

Be it enacted h^ the h^islaiive asBemblyof the State of Oregon: That section three of an 
act entitled aa act to prevent the spread of contagious animal diseases, approved 
twenty-fire, eighteen hundred and eighty-nine, be amended so as to read as follows: 

'^^ Skc. 3. The salary of the State veterinarian shall be fixed by the commission, 
and shall not exceed fifteen hundred dollars a year and his necessary traveling ex- 
penses, and tho salaries of the commissioners shall bo two hundred and fifty dollars 
each per annum," 

Bkc. 2. Hiat section 4 of an act entitled an act to prevent the spread of conta- 
gious animal diseases, passed at the session of eighteen hundred and eighty-nine 
and approved February twenty -five^ eighteen hundred and eighty-nine, be amended 
so as to read as follows : 

<'Sbc. 4. It shall be tho duty of the commission to protect the health of the do- 
mestic animals of the State from all contagious or inCectious diseases of a malignant 
character, and for this purpose it is hereby authorized and empowered to employ 
local inspectors in localities where tho commission deem it essential for the protec- 
tion of domestic animals from contagious diseases, and to establish, maintain, and 
enforce such quarantine, sanitary, ami other regulations as it may deem necessary." 

Sec. 3. That section five of an act entitled * 'An act to prevent the spread of conta- 
gious animal diseases," passed at the session of eighteen hundred and eighty-nine and 
approved February twenty-five, eighteen hundred and eighty-nine, be amended so 
as to read as follows : 

" Sec. 5. It shall be the duty of the stock-inspector of each county, and of each 
local inspector, who discovers, suspects, or has reason to believe that any domestic 
animal or animals in his county or locality is affected with any dangerous contagions 
disease to immediately report such fact to the State veterinarian-" 

Sec. 4. That eectiou six of an act entitled *'Au act to prevent the spread of con- 
tagions animal diseases," approved February twenty-five, eighteen hundred and 
eighty -nine, bo amended so as to read as follows: 

*' Sbc. 6. It shall bo the duty of said State veterinarian, upon the receipt of such 
information from a stock-insjpector of any county that any contagious or infectious 
disease does exist, to immediately examine or deputize a competent person to ex- 
amine all animals reported to be diseased, and if he finds that such animals are in- 
fected with a contagious or infectious disease he shall promptly take such measures 
as ho may deem expedient and necessary to prevent tlie spread of the diseaae; he 
shall also immediately notify the commission of his actions, which shall be subject 
to the approval of tho commission, who shall subsequently instruct him how to pro- 
ceed and prescribe such rules and regulations as in their judgment the exigencies of 
the case may require for the effectual suppression and eradication of the disease, 
and for that purpose the State veterinarian may list and describe the domestic ani- 
mals affected with such diseaso, and those which have been exposed thereto, and 
included within the infected district or premises so defined and quarantined with 
such reasonable certainty as would lead to their identification ; and no domestic 
animal liable to become infected with the disease or capable of communicating the 
Same shall be ]>crmitted to enter or leave the district, premises, or ground quaran- 
tined, except by authority of the commission. When, in the opinion of the com- 
mission, it shall be necessary, to prevent the s^pread of contagious or infectious dis- 
ease among the live stock of the State, to destroy animals affected with or which 
hav-e been exposed to any such disease, it shall determine what animals shall be 
killed, and appraise the same, as hereinafter provided, and cause the same to be 
killed and' the carcasses disposed of, as in their judgment will best protect the health 
of domestic animals of the localities." 

Sec. 5. That section seventeen of an act entitled "An act to prevent the spread of 
contagions animal diseases," approved February twenty-five, eighteen hundred and 
eighty-nine, bo amended so as to read as follows : 

*'Sec. 17. The commission shall have power to call upon any sheriff, nndersherifi', 
deputy sheriff, constable, or stock-inspector of any county to execute their orders, 
and such officers shall obey the orders of said commission, and the officers performing 
' such duties shall receive compensation therefor as is prescribed by law for like serv- 
ices, and shall be paid therefor in like manner, and any officer may arrest and take 
before any justice of the peace of the county any person found violating any of the 
provisions of this act., and such officer shall immediately notify the prosecuting attor- 
ney of such arrest, and ho shall prosecute the person so ofiending, according to law." 

Sec. 6. Inasmuch as the labor required of the commissioners and the State veteri- 
narian is in excess of the compensation now allowe<l, this act shall take effect and 
be in force from and after its passage. 

Filed in tho office of tho secretary of State February twenty-one, eighteen hun- 
dred and ninety-one. 
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RHODE ISLAND. 
AN ACT for tlio snpprcsBion of tuberculosis among cattle. 

It is enacted hy the general assembly ae follows: Tho State board of agrictiltare shall 
cause an examination to be made of any herd of cattle, or of any single animal in 
the State, whenever it shall appear that there is reason to suspect that snch herd or 
animal is affected with tnberci]do8i8, and npon confirmation of such suspicion shall 
direct the disposal of the affected animal or animals according to their best discre- 
tion. 

Src. 2. Whenever the examination directed by the 'State board of agricaltnre 
shall fail to discover conclusive evidence of the existence of tuberenlosis in the 
suspected animal or animals, the professor of veterinary science at the Rhode Island 
State agricultural school and experiment station at Kingston shall examine such 
animal or animals, and bis examination and opinton shall be final thereon. 

Sec. 3. Whenever it may be deemed exj^edient to slaugliter any animal or animals 
having tuberculosis, the value of such animal or animals, if killed on the written 
order of the said board, shall be appraised by three disinterested persons appointed 
by said board iinmediately before such animal or animals are slaughtered, and such 
appraised value shall be paid to the owner upon a bill approved by the governor, 
and the State auditor is hereby authorized to draw his order on the general treas- 
urer for the amount approved, the same to be paid to the owner out of any money 
in the treasury not otherwise appropriated: Provided, That not more than $40 shall 
be paid for any single native animal, nor more than $75 for any single grade ani- 
mal, nor more than $100 for any single registered animal; and, further, ttiat when 
any owner shall be shown to have knowingly brought any animal sufferings or sus- 
pected to be suffering, from tuberculosis into his herd, or has concealed Uie exist- 
ence of that disease in his herd, nothing shall be paid to such owner for animals 
slaughtered under this act. • 

Sec. 4. Whenever the board or the veterinarian employed under this act shall 
deem it expedient to quarantine any animal or animals, one-third of the expense of 
such quarantine shall be paid by the State, as provided in section 3. 

Sec. 5. The veterinarian named in this act shall be paid a sum equal to that ex- 
pended for his actual traveling expenses and no more, such sum to be paid on affi- 
davit of such veterinarian, and in the manner provided in section 3. 

Passed July 31, 1891. 

AN ACT in amendmexit of chapter five hundred and seven, chapter six hundred and twenty-sevfii, 
chapter six hundred and forty-three, and chapter ten hundred and twenty-flve of thePublio Lava. 

It is enactedhy the general assembly as follows: The Rhode Island State board of agri- 
culture shall be constituted as follows : The governor, lieutenant-governor, and sec- 
retary of state shall be ex-officio members of said board ; one member shall be appointed 
from and by the board of managers of the state agricultural school ; one member 
shall be appointed from and by each of the agricultural societies which receive an 
annual bounty from the State; and three members shall bo appointed by the gov- 
ernor, one from each county not represented by an anicultnral society as above, and 
one resident in Providence County; one member shall be appointed from and by the 
Rhode Island State Grange, Patrons of Husbandry. 

Skc. 2. The term of office of the appointed members under this aet shall be two 
years from the first Wednesday in March of the year of such appointment : Provided, 
howet^erf That two of tho members first appointed by the governor and the member 
first appointed by the bo^'d of managers of the agricultural school shall be appointed 
for tho term of one year. All vacancies that may occur in the board by death, resig- 
nation, or otherwise, shall be filled for the unexpired term in the same manner as 
herein provided for the original appointment : Provided, That the present members 
of the State board of agriculture, as organized under chapters 507 and 850 of the 
Public Laws, shall continue in office until the end of the term for which each mem* 
ber was appointed. 

Sec. 3. The board shall meet at least twice in each year at the statehouse in 
Providence, and may meet at such other times and places as may bo deemed expedi- . 
ent. It shall be the duty of the board to look after the agricultural interests of the 
State, tho promotion of agricultural education, and the general interests of hns- 
bandry throuf^hout the State. The board may cause to be analyzed samples oi 
such commercial fertilizers as may from time to time be offered for sale in this State, 
and may collect and distribute such seeds, plants, shrubs, and trees as may be m 
their power to procure from all sources. They may also take, hold in trust, and 
exercise control over donations or bequests for promoting agricultural education for 
the general interests of agriculture. 
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Skc. 4. TI16 board shall hold ono agricultural institute in each county annually 
either independently or in connection with any society, association, or other orsi^n- 
ization devoted to the same general objects, and may hold as many more as it snail 
deem expedient, and shall^ as far as may be practicable, encourage State and local 
associations anu societies in the interests of agriculture. 

Skc. 5. The board may appoint and prescribe the duties of a secretary, who shall 
receive for his services, out of the appropriation for the use of the board, such sum 
as tlie board may direct, and also his necessary expenses while traveling by direction 
of the board, ao member of the board shall receive any compensation for his serv- 
ices as such, but shall be entitled to receive such expenses as are necessarily incurred 
in the legitimate discharge of his duties. 

S^c. 6. Every agricultural and kindred society receiving a bounty from the State 
shall make an annual return to the State board of agriculture during the 'month of 
December in each year on such matters and in such form as shall be prescribed by 
said board ; and any society neglecting to comply \viih the requirements of the 
board shall not be entitled to the allowance from the State, as by law now provided, 
for the ensuine year. 

Sec. 7. The board shall report annually to the general assembly at its January 
session. Two thousand copies of its report shall be printed by the state printers 
under contract to the State. The board shall distribute one copy of the report to 
each member of the general assembly, one to the town clerk of each town in the 
State for the use of the town, one to each public library, and a proper number to 
the agricultural school and experiment station, agricultural societies, farmers' clubs, 
and granges in the State, and shall make such exchanges with other like organiza- 
tions as may be deemed exjMJdient. The board may cause to be printed and distrib- 
uted from time to time, in pamphlet form, such analyses of commercial fertilizers, 
and such other information, as the interests of agriculture may require. 

Sec. 8. The board may appoint one cattle commissioner in each county of the 
State, whose duty it shall be to visit and inquire into the condition of any dome^stic 
animal in their respective counties whenever there is reason to suspect thiit any such 
animal is affected with tuberculosis, or other contagious, iufectiouSj or communica- 
ble disease. 

Sec. 9. The board may employ veterinary surgeons. 

Sec. 10. Whenever any animal shall bo suspected by either of the cattle commis- 
sioners to be affected with tuberculosis, the commissioner of the couuty where the 
animal is found shall immediately notify the secretary of the State board of agri- 
culture, who shall promptly tii a day when the appraisers, duly appointed as here- 
inafter provided, shall visit the suspected animal with the veterinary surgeon; and 
upon confirmation of the disease, and after appraisement of the value as hereinafter, 
provided, the affected animal shall be killed, and the carcass disposed of in such a 
manner as will not be detrimental to the public health. 

Skc. 11. For the purposes aforesaid the board may appoint some suitable person 
as appraiser, whose duty it shall be to act with one of the cattle commissioners in 
each county, which two persons shall constitute the board of appraisers for the 
county. In case of disagreement between the two appraisers, the veterinary surgeon 
shall act as a third appraiser, and the estimate of value of either two of them snail 
be final, provided that not mo^o than fifty dollars shall be allowed for any single 
native animal, nor more than seventy-five dollars for any single grade animal^ nor 
more than one hundred dollars for any single registered animal. And written 
notice of the amount of the appraisal signed by the board of appraisers shall be im • 
mediately given to the owner or claimant of said animal, and provided further that 
any party aggrieved by any award made under the provisions of this section may 
appeal therefrom to said board within five days after the receipt of said notice. 
• Sec. 12. The board of appraisers, by and with the advice of the veterinary sur- 
geon, is hereby authorized to quarantine any animal or animals supposed to be 
affected with a contagious, infectious, or communicable disease, and one-third of the 
cost of such quarantining shall be assumed and paid by the State, except as otherwise 
provided in section twentv-one of this act. 

Sec. 13. The State shall pay to the owner of any animal killed under the pro- 
visions of section ten of this act, one-half of its appraised value ; but if upon a 
post-mortem examination it shall be found that the slaughtered animal was not 
affected with tuberculosis, then the animal so killed shall be paid for at its full 
appraised value ; provided, that the State shall not pay for any diseased animal so 
killed if the animal has not been in the possession of its present owner three months 
previous to the day of the slaughter. 

Sec. 14. When any person shall bo shown to have knowingly brought into this 
State an animal suftering, or suspected to be suffering, with tuberculosis, or to have 
concealed the existence of such disease in any animal owned by him, such j>er8on 
shall not be entitled to any compensation for tho animal slaughtered under this act, 
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and Bhall bo deemed guilty of a misdemeanor, and ux^on conviction shall bo fined for 
Bucb offense not exceeding one hundred dollars. 

Sec. 15. All persons hsw'ing knowledge or reasons to suspect that any neat cattle* 
or bovine animal has the contagions plenro-pneumonia, or Texas cattle fever, or 
that any liorse has glanders or farcy, or that any bovine animal or horse haa any 
other highly contagions, infections, or communicable disease dangerous to public 
health, snaU make report concerning the same by mail or otherwise to the secretary 
of the State board of agriculture immediately giving the name of the owner or cus- 
todian of the said animal or animals and the place of keeping of the same. 

8ec. 16. No person ha'sing the care or custody of any animal having any one of 
the diseases mentioned in the preceding 6(3ctions, shall, knowing the same to have any 
such disease, sell or exchange, or permit the remoTal, use or driving of the same 
upon any "public highway, or the exposure of the same to contact with any other 
!healthy animal of the same kind, except by permission of some member or agent of 
the State board of agriculture. Any person so doing shall be deemed guilty of a 
misdemeanor, and on being convictea shall be fined not exceeding one hundred 
dollars. ^ 

Sec, 17. The State board of agriculture, or its duly authorized representatives, 
having reason to suspect the existence of any of the diseases mentioned in this act 
upon any grounds or premises, are hereby authorized and empowered to enter upon 
such grounds or premises for the enforcement of the provisions of this act. 

Sec. 18. The governor is hereby authorized to accept, on behalf of the State, the 
rules and regulations prepared by the Commissioner of Agriculture under and in 
pursuance of secti^on 3 of an act of Congress ajpproved May 29, 1884, entitled, "An 
act for the establishment of a bureau of animal industry, to prevent the exportation 
of diseased cattle, and to provide means for the suppression andextirpation of pleuro- 
pneumonia and other contagious diseases among domestic animals,'' and to cooperate 
with the authorities of the United States in [enforcing] the provisions of said act. 

Sec. 19. The inspectors of the Bureau of Animal Industry of the United States, in 
cooperation with the State board of agriculture, shall have the right of inspec- 
tion, quarantine, and condemnation of animals affected with any contagious, infec- 
tious, or communicable disease, or suspected to be so affected, or that have been 
exposed to any such disease, and for these purposes are hereby authorized and 
empowered to enter upon any ground or premises. Said inspectors, in cooperation 
witli the State board of agriculture, shall have the power to call on shenffs, c<m- 
stablos, and peace officers to assist them in the discharge of their duties in carrying 
out the provisions of the act of Congress approved May 29,' 1884, establishing the 
Bureau of Animal Industry ; and it is hereby made the duty of sheriits, constables, 
4ind peace officers, to assist said inspectors when so requested; and said inspectors 
shall have the same power and protection as peace officers while engaged in the dis- 
charge of their duties. 

Sec. 20. The State shall not be liable for any damages or expenses incurred under 
sections eighteen and nineteen of this act. 

Skc. 21. Any person or persons who shall wilfully or intentionally interfere with 
any officer or officers, duly authorized to carry out the provisions of this act, or who 
shall wilfully or intentionally violate the provisions of the quarantine authorized 
by section thirteen of this act, shall bo deemed guilty of a misdemeanor, and upon 
conviction shall be liable to imprisonment not exceeding three months or a fine not 
exceeding one hundred dollars, or both, at the discretion of the court. 

Sec. 22. The State board of agriculture is hereby authorized to fix the compen- 
sation of the cattle commissioners, appraisers and veterinary surgeons, to prescribe 
their duties and to remove them when deemed expedient so to do. 

Sec. 23. The secretary of the State board of agriculture shall make a monthly 
report to the governor of the obligations of the State board of agriculture ; and the 
State auditor is hereby directed to draw his orders on the general treasurer for the 
payment of the same upon vouchers approved by the governor. 

Sec. 24. The sum of fifteen thousand dollars, or so much thereof as may be anthor- 
ized, iH hereby annually appropriated for the purpose of carrying out the serial 
provisions of this act, including all salaries and expenses created undef the authority 
hereof. 

Ski'. 25. All prosecutions for offenses against the provisions of this chapter shall 
be commenced within sixty days after the same shall have been committed and not 
afterwards. 

Skc. 26. Chapter five hundred and seven, chapter six hundred and twenty-seven, 
chai>ter six hundred and forty-throe, and chapter one thousand and twenty-five of 
the Public Laws, and all acts and parts of acts inconsistent herewith, arc hereby 
rci>ealpd and tliis act shall take effect immediately upon its passage. 

Passed May 19, 1892. 
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TENNESSEE. 
AN" ACT to prcTfnt the spread of contagious iUsea«eB among animals. 

Section 1. Be it enacted &y the general Aasenxhly of ike State of Tennesseoj Tliat all 
hoga or other animftls having died of conta^oxis diseases, the owners of said dead 
animals be and the sqme are hereby compelled, to either bum up or bury said dead 
animals. 

Sec. 2. Be it further €nactedy That any person violating the first section of this act 
shall l>c guilty of a misdemeanor, and upon conviction, fined ten dollara. 

Sec. 3. Be it further enacted^ That this act take effect from and after its passage, 
the public welfare requiring it. 

Approved, April 8, 1889. 

TEXAS. 
AN ACT for lb* protection of tb« wool-growing Intwefiti of the State of Texts. 

Be it enacted ty the legislature of the State of Texas, That whenever it apx^ears from the 
aAsetisor's rolls that there are as many as five hundred shoep owned and assessed for 
taxes in any county of this State^ it shall bo the duty of the commissioners' court 
of said eonnty upon the application of one or more resident owners of sheep of said 
county, to appoint an inspector of sheep, who shall be a resident citizen of the 
county, and well versed in the scab and other diseases which usually affect sheep, and 
said inspector shall hold his office for two years, or until his successor is qualified. 
Said inspector may appoint one or more deputies who shall take the oath of office 
prescribed by the constitution, and may lawfully perform the same acts as the 
inspector of sheep, who may require of his deputies bonds for the faithfitl pcribrm- 
ance of duty. * 

Sec. 2. Said inspector of sheep shall^ within twenty days after receiving notice 
of said appointment, and before entering upon the duties of his office, execute a 
bond with two or more good and sufficient sureties, in a sum to be fixed by the com- 
missioners' court, not less than one thousand, nor more than five thousand dollars, 
payable to the county judge and his successors in office, conditioned that he will 
faithfully and impartially discharge and perform all th« duties incumbent upon 
hkn aa inspector of sheep. Said bond shall be approved by the commissioners' court 
and recorcled in the office of the county clerk of said county. 

Sec. 3. It shall be the dut^ of the inspector of sheep or his deputy to carefully 
and minutely examine and inspect, at any time, sheep in his county or which may 
be driven into or through his county, and which he has reason to believe or is in- 
formed in writing by one or more sheei^-owncrs of the county, is affected with scab 
or any other infectious or contagious disease. 

Sec. 4. The inspector shall be entitled to receive the sum of two cents per head, 
unless otherwise provided in this act, for all sheep inspected under the provisions 
of this act, provided the inspector shall be entitled to only one cent per head for 
any number no may inspect for anj one person in excess of two thousand head; in 
no one case shall his fees exceed fifty dollars. Such fees to be paid by the owner or 
person in charge of the sheep inspected: Frovidedj That when an inspector shall in- 
spect any sheep and find no scab to exist in the flock of sheep so inspected, then the 
fees for such services shall bo paid by the party at whose instance such services were 
performed : And provided further, T£at the inspector shall have a lien for his fee 
upon all sheep inspected by him and found to bo diseased with seab: Also, pro- 
vided. That if any owner or person in charge of sheep affected with scab, reports 
in writing tp the county inspector or his deputy that his sheep are so affected 
and that ho proposes to take means forthwith to cure th^ same, it shall not be 
lawful for the inspector to inspect such flock or receive any fees for the same 
within twenty days after said report, provided the inspector in such cases shall 
prescribe limits for said flock. Providedy That if after the expiration of the 
twenty days aforesaid the inspector has received no notice in writing, as herein- 
after provided, from the party in chai-ge of said flock, that he has thoroughly dipped 
his flock to cure the same as proposed, then the inspector shall be entitled to receive 
from such parties in charge of such sheep the same fee as though ho had inspected 
said flock and found the same diseased : rrovided further, That no person shall be 
required to dip liis ewe sheep, if pregnant with lamb, at any time within twenty 
days before or after lambing, but such person shall, nevertheless, be required to hold 
such sheep within the portion of country prescribed by the county inspector for 
such sheep to be held in during the time they are so affected with scab. 

Sec. 5. Whenever any flock of sheep, in any county of this State, has been inspected 
and found to be atHicteu with scab, it shall be the duty of the owner or person in 
charge of such flock to thoroughly dip the same within twenty days from such in- 
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spcction, and report such fact in writing to tho inspector ; and if no such report bo 
made by the said owner, or person in charge of saiu flock, then it shall be tho duty 
of the inspector to again inspect said flock, and may receive his fees as hereinbefoTe 
provided. 

SECr 6. It shall be the duty of the inspector or his deputy, after the expiration 
of ninety days from the date of notification in writing, that any flock that is dis- 
eased, as provided in section four, or from date of inspection of any diseased flock, 
or at any time they have reason to suspect said flock is afflicted with scab, to again 
carefully and minutely examine sftid inspect such flock or flocks, and if scab is BtUl 
found to exist in said sheep, then the owner or person in charge of such sheep shall 
be required to again dip such sheep, as is required in the preceding section of tlii« 
act. ' 

Sec. 7. Whenever by examination, inspection, or otherwise, scab is found to exist 
in any flock of sheep in any county, the inspector shall at once notify the owner or 
person in charge thereof, of said fact, and shall prescribe certain limits within which 
said flock shall be herded nntil cured : Provided, No person shall be so limited as to 
prevent him from herding or keeping his sheep on his own lands or lands lawfally 
controlled by him, if the tracts of said laud be so contiguous to each other, that in 
herding or driving the sheep, that the same will not go or be upon any tract or 
tracts of land of some other person : Also, provided, That the liberty given any person 
to hold diseased sheen anywhere upon lands lawfully controlled by nim, ^allnot in 
any way be constmea to exempt him from tho provisions of sections five and six of 
this act. 

Sec. 8. It shall be tho duty of any owner or person in charge of sheep in which 
scab is found to exist to immediately notify all persons in charge of sheep in vicin- 
ity of said flock. And until he shall have obtained a certificate from the inspector 
of his county that his flock is cured he shall not remove the same from the limits 
prescribed by said inspector. 

Sec. 9. Any sheep being driven into or throngb any county in this State shall b© 
accompanied by a certificate from some inspector to the eflect that such sheep are 
free from scab ; it shall state the date of inspection, and shall not be older than 
sixty days, and any person through whose range such sheep are being driven or 
about to be driven, shall have the right to see said certificate upon request, and 
upon refusal to produce tho same upon request, the party so refusing shall be guilty of 
a misdemeanor, and upon conviction thereof, shall be fined in any sum not exceeding 
one hundred dollars: Provided, hotcetei; That said certificate shall not exempt said 
sheep from inspection at any time. 

Sec. 10. For inspections made under the provisions of the preceding section the 
inspector shall be entitled to receive the sum of one cent for each head of sheep cov- 
ered by tho certificate. 

Sec. 11. Any sheep brought into Texas by rail or other means of transportation 
shall be disinfected by dipi>ing or otherwise before being removed from within a 
limit, which shall be prescribed by the county inspector at point of disembarkation, 
if infected with scab. 

Sec. 12. Any inspector of sheep who sball fail to comply with any of the provi- 
sions of this act, or who shall willfully and knowingly give a false certificate in any 
case where he is required to give a certificate, or who shall willfully and with intent 
to harass, or put to expense any owner or person in charge of sheep notify said owner 
or person in charge, that his flock is diseased, or who shall willfully demand or re- 
ceive any fee or compensation where none is allowed by law, shall be deemed guilty 
of a misdemeanor, and upon conviction thereof shall be fined not less than one hun- 
dred nor more than two hundred dollars, and thereupon the office shall be deemed 
vacant, and the commissioners' court may appoint another inspector for such county. 

Sec. 13. Any owner or person in charge of sheep who shall willfully and know- 
ingly violate any of the provisions of this act, where the penalty is not otherwise 
provided by this act, shall be deemed guilty of a misdemeanor, and upon conviction 
thereof, shall be fined not less than one hundred nor more than two hundred dollars. 

Sec. 14. That all laws and parts of laws in conflict with this act, be and the same 
are hereby repealed. 

Sec. 15. The present law upon the disease of scab being wholly insufficient for the 
protection of the wool growers of this State, and the necessity for a more efficient 
law upon the subject creates an imperative public necessity and an emergency that 
tho constitutional rule requiring this bill to be read on three several days be sus- 
pended, and that this act take effect and be in force from and after its p.ossage, and 
it is so enacted. 

Sec. 16. The counties of Grayson, Freestone, Gonzales, Cooke, Bell, Cornell, Ham> 
ilton, Lampasas, Morris, Titus, Cass, Marion, and Bowie are hereby exempted from 
the operation of this law. 

Approved, April 4, 1883. 

Takes efl'ect after passage 
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AN ACT to amend sections four and sixteen of an act entitle«l "An act for the protection of the wool- 
growing interests of tlio State of Texas,'' approved April four, eighteen hundred and eighty-three. 

Be it enacted by the legislature of the State of Texas, That sections four and sixteen of 
an act entitled "An act for tho protection of tho wool-growing interest of the State 
of Texas," approved April four, eighteen hundred and eighty- three, he amended so 
they shall hereafter read as follows, to wit: 

<* Sec. 4. Tho inspector shall be entitled to receive the sum of two cents per head 
unless otherwise provided in this 4ct, for all sheep inspected under tho provisions 
of this act: Provided, The inspector shall be entitled to only one cent per heatl 
for any number he may inspect for any one person in excess of two thousand 
head; in no one case shall his fees exceed one hundred dollars, such foes to bo 
paid by the owner or person in charge of the sheep inspected: Provided, That 
when an inspector shall inspect any sheep and find no scab to exist in tho flock 
inspected, then if he has inspected, on his own motion, he shall receive no fee, but 
if the inspection has been made at tho instance of others, then the party making 
the request shall pay tho fees: And, provided further. That the inspector shall havo a 
lien for his fee upon all sheep inspected by him and found to be diseased with scab : 
Also, provided, Tliat if any owner or person in charge of sheep affected with scab 
report in writing to the county inspector or his deputy, that his sheep are so affected 
and that he proposes to take means forthwith to cure tho same, it shall not bo lawful 
for the inspector to inspect such flock or receive any fees for tho samo within twenty 
days after said report: Provided, The inspector in such cases shall prescribe limits for 
said flock: Provided, That if after the expiration of the twenty days aforesaid, the 
Inspector has received no notice in writing as hereinafter provided, from tho party 
in charge of said flock, that he has thoroughly dipped liis flock to cure tho samo as 
proposed, then the inspector shall be ontitled to receive from such parties in cliargo 
of such sheep tho same fee as though ho had inspected said flock, and found the same 
diseased: Provided further, That no person shall be required to dip his owe sheep if 
pregnant with lamb at any time within twenty days before or after lambing, but 
such person shall nevertheless bo required to hold such sheep within tho portion of 
county prescribed by the county inspector for such sheep to bo held in during tho 
time thoy are affected with scab. 

"Sec. 16. The counties of Grayson, Freestone, Gonzales, Cooke, Morris, Titus, 
CasB, Marion, Bowie, Red River, Trinity, San Jacinto, Polk, Anderson, Vdn Zandt, 
Cameron, Collin, Colorado, Grimes, Houston, Webb, Encinal, Hunt, Hopkins, Rusk, 
EUts, Dallas, Rockwall, Denton, and Fannin counties are hereby exempted from the 
opefations of this law.'' 

Approved, February 20, 1885. 

STOCK LAWS. 

AN ACT to amend ficction forty -six, chapter twenty -five, of tho acts of eighteen hundred and eighty- 
five, entitled an act to amend chapter seventy-nine of tlie acts of eighteen hundred and eighty- 
three, entitled an act to amcudchapter forty •ci«;ht of tho acta of eighteen hundred and eighty-seven, 
an act to amend section forty-six of an act to encourage stock-raising and to protect stocl^-rai tiers, 
approved Auril twenty-two, eighteen hundred and seventy-nine, and aniendea April four, eighteen 
hundred ana eighty-one, and April twelve, eighteen hundred and eighty, and March twenty-seven, 
eighteen hundred and eighty-seven. 

Be it enacted by the leyislature of the Slate of Texas, That section forty-six of the 
above-recited act shall hereafter read as follows: The counties of Anderson, Austin, 
Angelina, Bell, Bowie, Brazos, Bastrop, Bosque, Burleson, Brazoria, Caldwell, Camp, 
Caliioun, Cass, Chambers, Cherokee, Collin, Colorado, Cooke, Dallas, Delta, Denton- 
Ellis, Erath, Fannin, Franklin. Falls, Freestone, Gonzales, Eastland, Stephens^ay, 
ette. Fort Bend, Galveston, Goliad, Grayson, Gregg, Grimes, Hardin, Harrison, tlays^ 
Henderson, Hill, Hood, Hunt, Hopkins, Houston, Jackson, Jasper, Jefferson, John- 
son, Kaufman, Lamar, Lee, Leon, Lampasas, McLennan, Madison, Marion, Mont- 
fomery, Montague, Morris, Nacogdoches, Newton, Orange, Panola, Parker, Polk, 
alo Pinto, Rains, Red River, Robertson, Rockwall, Rusk, Sabine, San Augustine, 
San Jacinto, Shackelford, Shelby, Smith, Tarrant, Titus, Trinity, Tyler, Upahur, Van 
Zandt, Walker, Washington, Wharton, Wise, Wood, Jack, Harris, Chambers, Clay, 
Young, Wheeler, L.avaca, Nueces, Bee, Refugio, Limestone, San Patricio, Somervell, 
Matagorda, Victoria, Milam, Live Oak, Williamsou, Brewster, Cameron, El Paso, 
Encinal, Duval, Clay, Presidio, Webb, Mills, Liberty, and Travis, to take effect 
after the next general election, are hereby exempt from the operations of this 
act, and that tho provisions of the same shall in no wise relate or apply to the afore- 
said counties : Provided, That in those counties bordering on tho lino of tho State, 
except those bordering on Red River and the Rio Grande and the counties of Nueces 
and Cameron, whether organized or unorganized, tho governor shall appoint an 
inspector, whoso duty it shall be to inspect, under tho i>rovisions of this act, all 
8152 27 
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stock about to bo driven or sliipped ont of tbc State. Where there is a depot or 
place for the shipment of cattle, no inspector of hides and animals shall be elected, 
but one for each of such counties, except the counties of Nueces and Cameron, shall 
be appointed by the pfovernor and coutirmod by the Senate, who shall hold ofiBco for 
two years and until his successor sliall be appointed and confirmed ; said inspector 
so appointed to take the constitutional oath of office, and give tho bond now 
required of inspectors of hides and animals, and such inspector shall receive the 
same fees now allowed to inspectors of hidos and animols, and perform the same 
duties : Provided, That such cattle shall not be subject to inspection on boanl of any 
railroad unless the same have been placed on board of such train for the pur]>osc of 
evading tho provisions of this act: And provided fHrilier, That the counties of Lime- 
stone, Fayette, Lavaca, Gonzales, Colorado, Bell, Calhoun, Cameron, Du\ti1, Eiici- 
nal, Webb, Zapata, Starr, Hidalgo, Hays, Guadalupe, Caldwell, Blanco, Llano, Kon- 
dall, Comal, Houston, Austin, Jackson, Victoria, iS-eestone, Hamilton, Williamson, 
Milam, Live Oak, Harris, Bosoue, Erath, Hootl, Somervell, Liberty, and Faunin 
counties shall be exempt from all laws regulating insi>ectiou of hides. 

Sec. 2. That the counties of Wichita, Wilbarger, Hardeman, Childress, Douley, 
Armstrong, Carson, Potter, Oldliam, Hartley, Dallam, Gray, Hemphill, Roberts, 
Lipscomb, Calahan, Taylor, Nolan, Mitchell, Howard, Martin, and Karnes be placed 
under the operations of tho inspection laws now in force and which may l>e in force 
under the provisions of this act. 

Sec. 3. That the counties of Jones, Fisher, Scurry, Borden, Dawson, Grimes, 
Yoakum, Terry, Lynn, Garza, Kent, Stonewall, Haskell, Throckmorton, Baj-lor, 
Knox, King, Dickens, Crosby, Lubbock, Hockley, Cochran, Bailey, Lamb, Hall, 
Floyd, Motley, Cottle, Hale, Briscoe, Swisher, Castro, Parmer, Deaf Smith, Randall, 
Ochiltree, Hansford, Hutchinson, Moore, Sherman, Harris, Glasscock, an«l Liberty 
are hereby exempt from the operation of the stock law. 

Sec. 4. The great necessity for this law creates an imperative public necessity and 
emergency requiring the constitutional rule that bills be read on three several days 
in each house be suspended, and the same is therefore suspended, and that this act 
take effect and bo in force from and after its passage, and it is so enacted. 

(Note. — The foregoing act originated in the House, and i)assedthe same March ^, 
1889 J and passed the Senate March 25, 1889.) 

Approved, March 29, 1889. 

INSPECTION OF HIDES AND ANIMALS. 

AN ACT to amend section one of an act entitled *'An act to amend section forty-six, chapter twenty- 
five, of tho acts of eigbtceu hundred and eighty-five, entitled on act to amend chapter seventy-nine 
of the acts of eighteen hundred and eighty-three, entitled an act to amend chapter forty -eight of 
tho acts of eighteon hundred and eighty-seron, an act to amend section forty-six of an act to en- 
courage stock-raising and to protect stock-raisers, approved April twenty-two, eighteen hundred 
Lnd seventy -nine, and amended April four, eighteen hnudrod and eighty -one* and Apnl twelve, 
eighteen hnndred and eighty, and March twenty-seven, eighteen hundred and eighty-seven, and 
!March twenty-nine, eighteen hundred and eighty -nine. 

Be it enacted by the legislature of the State of Texan, That section forty-sis of the 
ahove-entitled act shall liereafter read as follows : The counties of Anderson, Anstln, 
Angelina, Hell, Bowie, Brazos, Bastrop, Bosque, Burleson, Brazoria, Caldwell, Camp, 
Calhoun, Cass, Chambers, Cherokee, Collin, Colorado, Cooke, Dallas, Delta, Denton, 
Ellis, Erath, Fannin, Er^iklin, Falls, Freestone, Gonzales, Eastland, Stephens, Fay- 
ette, Fort Bend, Galveston, Goliad, Grayson, Gregg, Grimes, Hardin, Harrison, Hays, 
Henderson, Hill, Hood, Hunt, Hopkins, Houston, Jackson, De Witt, Jasper, Jefferson, 
Johnson, Kaufman, Lamar, Lee, Leon, Lampasas, McLennan, Madison, Slarion, Mont- 

f ornery. Montage, Morris, Nacogdoches, Newton, Orange, Panola, Parker, Polk, Palo 
into, Rains, Red Kiver, Robertson, Rockwall, Rusk, Sabine, San Augustine, San 
Jacinto, Shackelford, Shelby, Smith, Tarrant, Titus, Trinity, Tyler, Upshur, Van 
Zandt, Walker, Washington, Wharton, Wise, Wood, Jack, Harris, Chambers, Clay, 
Young, Wheeler, Lavaca, Nueces, Bee, Refugio, Limestone, San Patricio, Somervell, 
Matagorda, Waller, Karnes, Victoria, Milam, Live Oak, Williamson, Miller, Liberty, 
Wichita, Wilbarger, Archer, Hardeman, Childress, Hall, Collingsworth, Donley, Gray, 
Armstrong, Briscoe, Floyd, Randall, Kendall, Comal, Travis, Navarro, Brown, Cor- 
yell, Hamilton, and MiUs, are hereby exempt from the operation of this act; 
and that the provisions of the same shall in nowise relate or apply to tho afore- 
said counties: Frovidedj That in those counties bordering on the line of the Stat^, 
excci)t those bordering on Red River and the Rio Grande where there is a depot or 
place for the shipment of cattle, no inspector of hides and animals sliall be elected, 
but one for each of such counties shall no appointed by the governor, who shaU hold 
office for two years, and until his successor shall bo appointed, and said inspector, 
so appointed, to take tho constitutional oath of office and givotho bond now required 
of inspectors of hides and animals, and such inspector shall receive tho same fees 
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now allowed to iuspoctors of hides and animals and perform the same duties: Pro- 
tidedy That such cattlo shall not be subject to inspection on board of any railroad 
nnless tho same havo been placed on board of such train for the puri)O80 of evading 
the provisions of this act : And provided further, That the counties of Limestone. Fay- 
ette, Lavaca, Gonzales, Colorado, Bell, Calhoun, Hays, Guadalupe, Caldwell, Blanco, 
Llano, Kendall, Comal, Houston, Austin, Johnson, Hill, Ellis, Jackson, Victoria, Do 
Witt, Freestone, Hamilton, Williamson, Hilam, Live Oak, Harris, Bosque, Erath, 
Hood, Bomervell, Liberty, Coryell, Lampasas, Mills, Wichita, Wilbarger, Hardeman, 
Chiklress, Hall, Collingsworth, Donley, Gray, Armstrong, Briscoe, Floyd, Randall, 
Kendall, Fannin, Camp, Delta, l?>anklin, Hopkins, Hunt, and Navarro shall bo 
exempt from all laws regulating inspection of hides ; that all laws and parts of 
laws in conflict with the provisions of this act are hereby repealed. 

Sec. 2. The g^reat necessity for this law creates an imperative public necessity and 
emergency, requiring that the constitutional rule that bills bo read on three several 
days in each house bo suspende<l, and tho same is therefore suspended, and that this 
' act take effect and bo in force from and after its passage, and it is so enacted. 

(Note. — ^The foregoing act originated in the houso and passed the same by a vote 
of 78 yeas and no nays; and passed the Senate by a vote of 22 yeas and no nays.) 

Approved, March 23, 1891, 

ANIMALS — SALE OF. 

-AN ACT to provide for tho punishment of ixTRonii fumiehing, giving, or nsing any fake pedigree or 

false cortitioate of sale. 

Be it enacted by the JegittlatHre of the State of Texas, That any person who shall know- 
ingly and willfully furnish or give to a purchaser of any animal any false pedigree 
or false certificate of sale of such animal, and every person who shall knowingly and 
willfully use, for the purpose of deceiving, any false pedigree or false certificate of 
sale of any animal, wnother such false ]^igree or false certificate of sale was fur- 
nished, given, or procured, in this State or efiewhere, shall, upon conviction thereof, 
b© punished by a fine in any sum not less than twenty-five nor more than five hun- 
dred dollars, or be imprisoned in the county jail for a term not exceeding six months, 
or by both such fine and imprisonment. 

Sec. 2. The near approach of the end of the session creates an imperative public 
necessity that tho ©oustitutioual rule requiring bUls to bo read on three several days 
be suspended, and it is so enacted. 

Approved, April 13, 1891. 

WOOL GROWING — PROTECnON OF. 

AN ACT for tho protection of tho wool-growing interests of tlie State of Texas, and to repeal chapter 
fllty-four of tne acts of the eighteenth lepslature, approved April four, eighteen hundred and 
cightr-three, and chapter fourteen of tho acts of tho nineteenth legislature, approved February 
twenty, eighteen hundred and eighty-five. 

Be U enacted hy the legislature of the State of Texas, Thdt whenever it appears from 
the assessor's rolls of any county that there are as many as five hundred sueep o^vned 
and assessed for taxes in any county of this State, it shall be the duty of the com- 
missioner's courii of said county, upnon the application of one or more resident own- 
ers of sheep of said cotmty, to appoint an inspector of sheep, who shall be a resident 
citizen of such county, and well versed in the scab and diseases which usually afiect 
sheep, and said inspector shall hold his office for two years, or until his successor is 
appointed and qualified. Said inspector may appoint one or more deputies, who 
shall likewise be well versed in scab and other diseases of sheep, who shall take the 
oath of office prescribed by the constitution, and may lawfully perform the same 
acts as the inspector of sheep, and the inspector may require of his deputies so 
appointed, bonds payable to himself for the faithful iierformance of their duty as 
such d^uties. 

Sec. 2. Said insx)ector of sheep shall, within twenty days after receiving notice 
of his appointment and before entering upon tho duties of his office, execute a bond 
-with two or more good and sufficient sureties, in a sum to be fixed by the commis- 
sioner's court, not less than one thousand nor more than five thousand dollars pay- 
able to the county judge and his successors in office, conditioned that he will faith- 
fully and impartially discharge and perform all the duties incumbent upon him as 
inspector of sheep. Said bond shall be approved by tbo commissioner's court and be 
recorded in the office of the county clerk of the county as other official bonds. 

Sec. 3. It shall be the duty of the inspector of sheep or his deputy to carefully 
and minutely examine and inspect at any time sheep in his county or which may 
be driven into or through his county and which he has reason to believe or is 
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informed in "writing by any one or more sheep-owners of liis county or of any 
adjacent and contiguous county is affected with scab or any other Infectious or 
contagious disease ; and when one or more sheep affect«d with scab are fonnd in any 
flock so inspected, the entire flock shall be conaemned by said inspector or deputy 
and considered as affected with said disease. 

Sec. 4. The inspector shall bo entitled to receive the sum of two cents per head, 
unless otherwise provided in this act, for all sheep inspected and condemned under 
the i)rovisions of this act : Provided, The inspector shall be entitled to Teceive only 
one cent per head for any number he may inspect for any ono person in excess of two 
thousand head. In no one case shall his fee exceed fifty dollars ; such fee to be paid 
by the owner or person in charge of the sheep so inspected and condemned : Provided^ 
That when an inspector shall inspect any sheep and find no scab to exist in the flock 
of sheep so inspected^ then the fees for such service shall bo paid by the person at 
whose instance such inspection was made: And provided furfher, ThoX XYlq inspector 
shall have a lien upon all sheep so inspected ancl condemned by him for his fees as 
provided in this section : Ptwided further, That if any owner or person in charge 
of sheep affected with scab or other contagious disease shall report the same m 
writing to said inspector or his deputy, and that he proposes to take means forth- 
with to cure such disease, it shall not b© lawful for the inspector to inspect such 
flock within twenty days after such report : Provided, That if after the expiration 
of the twenty days aforesaid the said BMeep have not been thoroughly cured, then 
the said sheep shall bo subject to inspection as hereinbefore provided. 

Sec. 5. It shall be the duty of the inspector of sheep or his deputy to arrest and 
take in charge any flock or flocks of sheep, the property of owners who do not reside 
in his county, or have no certain or fixed ranch therein, found traveling through his 
county, and found after inspection to be affected with scab, and to hold and dip said 
sheep at the cost of the owner or person in charge of such flock or flocks until the 
same shall be cured; and said inspector shall be entitled to recover from the owner 
or person in charge of such flock or flocks of sheep so held by him the sum of two 
dollars per day as compensation for holding such sheep, in excess of inspection fees 
provided for in section four of this act ; and said inspector shallTiave a lien upon all 
sheep BO held by him until all fees and expenses for holding and dipping incurred by 
him are paid : Provided, That said inspector shall not in any case hold said flock or 
flocks of sheep exceeding twenty days. 

Sec. 6. Whenever any flock of sheep in any county in this State has been inspected 
as provided for in this act and found to bo affected with scab, it shall be the duty 
of the owner or person in charge of such flock to thoroughly cure the same within 
twenty days from said inspection. 

Sec. 7. Any inspector of sheep or his deputy who shall fail to comply with any 
of the provisions of this act, or who shall willfully, or with intent to harass, vex, or 
put to expense any owner or person in charge of sheep, notify such owner or person 
in charge that his flock is diseased, or who shall unlawfully demand or receive any 
fee or compensation where none is allowed by law, shall be deemed guilty of a mis- 
demeanor, and upon conviction thereof shall be fined in any sum not less than fifty 
nor more than two hundred dollars, and thereupon the ofl3ce shall bo deemed vacant, 
and the commissioner's court may appoint another inspector for such county. 

Sec. 8. Any owner or person in charge of sheep who shall willfully and knowingly 
violate any of the provisions of this act, when the penalty is not otherwise provided 
by this act, shall be deemed guilty of a misdemeanor, and npon conviction thereof 
shall be fined in any sum not less than fifty nor more than two hundred dollars. 

Sec. 9. Whenever in any county in this State there shall not be sufBcient scab or 
other contagious and infectious diseases among the sheep to pay the sheep inspector 
a fair remuneration under the fees provided by this act, it snail bo lawful for any 
association of wool-growers in sncii county to pay such inspector such additional 
sums of money as to them may seem right and proper in order to keep such inspector 
in the performance of the duties of his oflice. 

Sec. 10. The counties of Grayson, Freestone, Gonzales, Morris, Titus, Cass, Marion, 
Bowie, Red River, Trinity, San Jacinto, Polk, Anderson, Van Zandt, Cameron, Col- 
lin, Colorado, Grimes, Houston, Webb, Encinal, Hunt, Hopkins, Ellis, Dallas, Rock- 
wall, Denton, Fannin, Henderson, Brazos, Smith, Panola, Gregg, Lamar, Wood, 
Rains, Limestone, Cook, Brown, Comanche, Cherokee, Mills, Montgomery, Shelby, 
Lee, Burleson, Rusk, Lavaca, Milam, Wise, Upshur, Robertson, Camp, Parker, Frank- 
lin, Navarro, Karnes, Wilson, Atascosa, Harrison, San Augustine, Sabine, Fayette, 
Austin, Leon, Madison, Hill, Bosque, Waller, Fort Bend, Washington, Guadalupe, 
Caldwell, Hays, Tarrant, Johnson, Clay, Montague, Erath, Hood, Somervell, Bastrop, 
Harris, Harrison, Camp, Orange, Jeft'erson, Hardin, Liberty, Chambers, Newton, 
Tyler, Jasper, Kaufman, Nacogdoches, DeWitt, Victoria, Jackson, Calhoun, Refugio, 
Goliad, and Aransae^ counties are exempted from the provisions of this act. 

Sec. 11. That chapter fifty-four of the acts of the eighteenth legislature, entitled "An 
act for the protection of the wool-growing interests of the State of Texas," approved 
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April fourth, eighteen hundred and eighty- three, and chapter fourteen of the acts of 
the nineteenth legislature, entitled ^'Aii act to amend sections four and sixteen of an 
act entitled *An act for the protection of the wool-growing int'Crests of the State of 
Texas,' approved April fourth, eighteen hundred and eighty-three," aiiproved Feh- 
ruary twentieth, eighteen hundred and eighty-five, he, and the same are hereby, 
repealed. 

Sec. 12. The fact that there is now no adequate protection to wool-growera against 
contagious diseases and the near approach of the close of this session creates an 
emergency and puhlic^necessity requiring that the constitutional rule requiring hills 
to ho read on three several days in each house ho suspended, and it is so 6us]>ended. 

(Note. — The foregoing act was presented to the governor of Texas for his approval 
on the 8th day of April, A. D. 1891, hut was not signed by him, nor returned to the 
house in which it originated with his ohjectious thereto ; nor were any objections 
thereto filed by him in this office after adjournment of the legislature, within the 
time prescribed by the constitution. This act thereupon became n. law without his 
signature. — Geo. W. Smith, secretary of state.) 

LIVE STOCK — PROTECTION OP. 

AN ACT to prevent tho spread of glanders and farcy among horses and other lire stock in this 
StatCf and to provide a penalty for driving, riding, or leadiug any animal infected with such dis- 
eases along or across any public highway in this State knowing them to be so infected, or permit 
such to ruu at large. 

1>€ it enacted hy the legislature of the Slate of Tejcas, That if at any time it shall 
come to the knowledge of any county judge of any county in this State, by affidavit 
of any credible citizen of his county, stating that affiant has reason to believe and 
docs believe that glanders or farcy exists among any horses, mules, jaqks, or jennets 
in said bounty, naming owner or owners of such animal or animals so infected if known, 
if unknown so stating, it shall be the duty of such county judge, ujpon the filing of 
said affidavit, to immediately appoint three disinterested and intelligent citizens of 
said county, whose duty it shall be to carefully and minutely examine said animal 
or animals so reported to be diseased with glanders or farcy ; said three citizens 
before entering upon the duties required of them by this act shall take an oath 
before some officer legally qualified to administer oaths that they will discharge 
their duties as prescribed by this act in a fair and impartial manner. 

Sec 2. If, after carefully and minutely examining the animal or animals so re- 
ported to be affected with glanders or farcy, said three citizens shall be of the opin- 
ion that the animal or animals so examined by them are diseased with glanders or 
farcy, they shall condemn the same, and it shall be their duty to appraise such ani- 
mal or animals at their just and full value at the time of such examination and con- 
demnation, and shall forthwith report their act in writing to the county judge, giv- 
ing in said report the number of animals condemned, if any, the owner or owners of 
same if known, and if unknown so stating it, with the appraised value of same. 
But if the said citizens have any reasonable doubt as to the diseased animals being 
affected with glanders or farcy, before condemning as above provided for they shall 
require the owner or owners to have said diseased animals separated from contact 
with all other animals subject to contagion for a reasonable time, and when they 
are fully satisfied that the disease is glanders or farcy then they shall proceed to 
condemn and destroy said animals as provided for in this section. 

Sec 3. The county judge, upon the recipt of the report named in section two of 
this act, shall issue his order to the sheriff or any constable of his county command- 
ing him to seize said diseased animal or animals and take same to some secluded place 
and kill them and bury ct bum the carcass. 

Sf c 4. After the said diseased animal or animals are killed as provided in section 
three of this act, it shall be the duty of the county clerk, upon the written order of 
the county judge, to issue a warrant or warrants of the county, payable out of the 
general revenue, in favor of the owner or owners of said animal or animals so killed, 
for the amount of the value, as diseased, if the animal has any value, as appraised 
by said citizens who examined and condemned the same. The sheriff or constable 
killing, burning, or burying said animal or animals shall be paid by the county such 
sum as the commissioners' court thereof may determine their services worth. 

Sec 5. Any person who may drive, lead, or ride any animal infected with said dis 
ea/ieor glanders or farcy, knowing them to bo so infected, on, along, or across any 
public highway in this State, or allow any such animal so diseased (knowing them 
to be so diseased and owning such animal) to run at large on the open range of any 
county ill this State, shall bo deemed guilty of a misdemeanor, and upon conviction 
thereof shall be fined in any sum not less than ten dollars nor more than two hun- 
dred dollars. 
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Sec. 6. This act does not repeal any law now in force for the prevention of glandears 
or farcy, bnt is cumulative thereto. 

Sec. 7. Whereas there is now no existing law to protect the live stock of this State 
from the spread of the diseases of glanders and farcy, an imperative public necessity 
and emergency exists requiring m&t the constitutional rule requiring bills to be 
read on three several days in each house be suspended, and it ishereby suspended. 

Approved, AprU12, 1892. 

VERMONT. 

AN ACT in amendment of section four thousand and nineteen of the revised laws, relating to the 
preservation of domestic animals. 

It %8 htrehy enacted by the general asBcmhlv of Ihe State of Vermonf, Section four 
thousand and nineteen .of the revised laws is hereby amended so as to read as follows, 
viz: 

" Such commissioners may prohibit the introduction of horses known as bronchos or 
other horses, or of any cattle or other domestic animals believed to be infected with 
or exposed to any contagious disease into this State, or may quarantine all such ani- 
mals for such time as said commissioners may deem necessary or that the public good 
requires, but may not prohibit the transjwrtation of the same in cars through this 
State. A person who shall violate such order of said commissioners after the same 
shall have been published for three successive days in such newspapers published in 
this State as the commissioners may direct shall pay to the treasurer of the State a 
fine of not more than three hundred dollars for every oflense, and every officer or 
agent of any company or other person who shall violate such order shall' bo subject 
to the fine aforesaid. In case of the introduction into this State at the same time of 
a number of horses known as bronchos or other hoi*ses, or of cattle or other domestic 
animals, contrary to the orders of said commissioners, the introduction of each animal 
shall be deemed a separate and distinct offense.'' 

Approved, November 27, 1888. 
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